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ik occurrence of gout in the Negro 
le has heretofore been considered 
itv. The first case reported in de- 
that of 


in 1953". The patient was 


t ippears to have been 


in etal 
vear-old Negro woman who had 
ecurring episodes of acute arth- 
for 7 vears. She to 


sseous and subcutaneous tophi, 


was found 
rystals being identified in the 
\ second patient, reported a 


tel Bartfeld', was a 60-vear- 


by 
tress who had podagra, hyper- 

and roentgenographic find- 
mpatible with osseous tophi in 
Although there 
O proven urate collections, the 
ic relief of acute arthritis fol- 


administration of colchicine 


tatarsal bones. 


the 
ppear to substantiate the diag- 
t gout Talbott 
ng the postmortem specimens 
gro female with many tophi", 


mentions 


personal communication recalls 
er case of nontophaceous gout 
nan of this race'™ 


FOR IN MEDICINE 


of Pittsburgh School of Medicine the 


and 


1 Montefiore Hospitals, Pittsburgh, Pennsylvania 


Our experience, unlike that of other 
that gout not 
infrequent in members of the Negro 
race. Perhaps this is due to the large 
number of Negro patients seen in our 


observers, has been is 


clinic. We have been particularly im- 
pressed by the occurrence of typical 
in Negro and wish to 
report 6 such cases. In 4 of these, urate 


gout women 
crystals were demonstrable in biopsies 
of synovium or subcutaneous nodules, 
or both. The other 2 patients appear 
to have the disease in nontophaceous 
form. In presenting clinical and patho- 
logical data from these 6 cases, we wish 
to stress that gout be considered ac- 
tively in the differential diagnosis of 
joint disease in the Negro female. 

Case Reports. case 1. B.L., a 64-year-old 
Negro housewife had had recurring spring- 
time episodes of acute arthritis for 8 years, 
involving the great toes, feet, knees, and the 
right first metacarpo-phalangeal joint. On 
each of these occasions, signs of inflammation 


persisted for approximately 10 days, and 


there was minimal residual discomfort of the 
joints. 


269 ) 


tl epartnent of 
Presbyterian 


270 The rican Journal of thre dical Sct neces ° ple 1958 
TABLE 1 Data 
Durati Bloo 
jouty P 
ly t} 
Pa Hq 
Case 1, B.l 64 140 SO 100 m 
ep 
Case 2, O.1 61 1] 240120 1.007 
Case 71 10 170 90 1.010 
Case 4, J.G 2 14 110 70 LOS 
Case 5, 200 1358 LOl2 
Case 6, E.G 2 6 156 90 1.023 
*Renal function studies: glomerular filtration rate (inulin) 388 ml. min f} renal p fl 
hippurate) 221 ml./min.; Tmpax 69 mg. min 
tRenal function studies: glomerular filtration rate wlin) 99 m il p f 
hippurate 456 ml. min.; Tmpaq 58 mg./min 
These renal function studies were performed by Dr. Willoughby Lat} 
Phe is no familial history of gout. o1 ram eared | l 
rheumati Phe patient's maternal grand lobin was 15.5 elects 
nother was white woman and paternal \ ind the wil t 12,001 
rand her an American Indian; both grand n 76 eut 6% | t 
father \ Negroes brothers wes ly npho te hil 
60 1 54 ind one sister age 52) were vt Bone ! irate I | 
livir ind had no history suggestive of gout Serum. uri icid were | 
(Serum uric acid values in these siblings me ind blood tein nitro 
were found to be normal: 5.2, 4.5, and 4.6 per LOO The Kol r reacti W t 
mg. pel! LOO ml The patient's menses had positive roentce ram of the ri 
been rmal and terminated at age 46. Sh revealed narrowit f the first t 
had never su ceeded in becoming pregnant phalangeal space 1rre ocular ub 
At the time of her admission to the hos erosion of the rpal bone. St 
pital October 17, 1956, the patient was the other peripheral irticulat 
found to be well-developed and nourished normal 
There were no tophi or subcutaneous nodules Synovial fluid obtained from the | 
Both knees were tender and moderately dis was light-vellow nd clear. The ( 
tends by effusions and were crepitant on was 1400 per of wl | 75 
moti The ankles and the metacarpopha mononuclear cells the remainde 
langeal joint of the right thumb were also morphonuclear leukocytes. Punch bi 
swollen. There was no significant limitation the suprapatellar bursa yielded tl 
in the range of motion of the joints. The synovium in which there was marke 
remainder of the examination was not re plasia of the lini lls, which me 
markable many as ten cell layers deep In seve 
The urine contained less than 5 mg. pel tions there were minut amorphous 
LOl ml. of protein The retrograde pyelo line deposits ot phophili mater 


] 


welling of the right 
nees. She took 3 mg. of 
kly experienced marked 
ol pre sumed latent syph- 
14 million units of pro- 
lowing which she again 
nflammation of the ankles, 
el ind both great toes 
received phenylbutazone 
hours by marked im- 
irthritis 


( 


The possibility of gouty 
was suggested by the nature 
itient’s joint disease and the 
of hyperuricemia. The demon- 
r urate deposits in a synovial 
th roentgenographic findings 
le with an osseous tophus, and 
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} FUNCTION 
( } ition of Retrograde Urine culture 
non pr fern pyelogram 
ents (mg. 100 ml 
VPN Creatinine Serum urate 
9.0- 9.4 normal No growth 
G7 1 $ -5.4 11.6 small right kidney; 
left ureter not 
catheterized 
8 6.5- 8.1 1. aerogenes; rulgaris 
80) 1.9 4.0 10.5-17.6 kidney smaller than E. coli; Staph. albus; 
normal; loss of definition Staph. aureus; P. vulgaris 
of terminal calyces 
2.65.5 5.6- 68 rt. kidney small, Non-hemolyti streptococe! 
mod. clubbing of calyces; 
It. kidney normal 
BUN 6.3- 7.5 blunting of all major E. coli 
calyvees and narrowing of 
base of upper major calyces 
ytes. In the stroma there — the response of an acute arthritic attack 
walled blood colchicine provide clear-cut confir- 
which were cuffed by a 
mation of the diagnosis of gout. 
cs ind lymphocytes 
CASE 2. O.F., a 6l-vear-old Negro house- 
I dav th patient de wife, was free of joint disease until the age 


of 50 when she began to have intermittent 
podagra involving alternatingly both great toes. 
In the years which followed she had similar 
episodes of acute inflammation in the fingers, 
wrists, knees, sternoclavicular joints. 
These attacks lasted from 3 days to 5 weeks. 
In the interval between attacks she was quite 
free of joint pain. 

There was no family history of gout or 
rheumatism. The patient's maternal grand- 
father was a white man, while the other im- 
inediate ancestors were all Negro. The pa- 
tient’s menses had ceased at the age of 46. 
A single pregnancy (at age 23) had termi- 
nated in spontaneous abortion at 6 months. 

When first seen in 1952 (age 56) the 
patient’s blood pressure was 180/100 mm. 
Hg. There was nontender fusiform capsular 
swelling of the proximal joints of the fingers, 
and above the left olecranon process there 
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were several pin-he id sized subcutaneous The patient experienced relief of joint pain 
nodules. The remainder of the peripheral from either colchicine or phenylbutazone. 

articulations were normal. The level of serum The patient failed to return tor clinic visit 
uric acid was 11.5 mg. per 100 ml The and was not seen again until January, 1957 
urine contained 1+ protein. The hands and Flare-ups of arthritis had continued to involv: 
feet appeared normal on roentgenographic the hands, feet, elbows. knees, hips an 
examination. Tissue taken from the left ole sternoclavicular joints. She returned becaus 
cranon bursa disclosed a urate granuloma of “large knobs” which had developed or 


The 
the 

Fig. 1—(a) Case 1. Photomicrograph of portion of punch biopsy from suprapatellar ] wo 
illustrating a small urate collection surrounded by histiocytes and giant cells in a thick ned ind 
synovium infiltrated by lymphocytes and macrophages, < 280; (b) Case 2. Photomicrog: ap! the « 
of portion of punch biopsy of suprapatellar bursa, illustrating urate de posits. The. syno: ium rl 


is greatly thickened and there are infiltrations of lymphocytes and plasma cells, « 2 phor, 


72 


thie | ist year 


rendering het 


is time, the pate nt’s blood 

l to be 240/120 mm. Hg 
ibranes were pallid Phere 
the fingers and hands 


d white chalky 


lly ts 


material 


urate crvstals 


were imilarly involved 
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ential white cell counts were not remarkabk 


An aspirate of bone marrow was found to 
bye hypoplastic there were no abnormal ele- 
ments present. The urine contained a_ trace 


Fable 1 Che level of blood non- 


protein nitrogen ranged from 67 to 121 


o! prot 
mg.; 
acid was 11.6 
Roentgenograms of the hands 


the concentration of serum uric 


mg. per LOO ml 


Photograph illustrating massive tophaceous ck posits in hands and 


olecranon bursae. 


le it ole¢ 
t ind contained 


ranon bursa was 
several 
es which were also identi- 
were again noted above 
now measured up to 
The knees were enlarged 
on. The remainder of 


not remarkable 


is 6.9 gm. 


( electro- 
The total and the differ- 


advanced destruc- 

Figs. 3 and 4. 
Punch biopsy taken from the right supra- 
patellar bursa vielded 


reve ale d the 
illustrated in 


and feet now 
tive hange 
a thickened synovial 
massive deposits ot 
urate. There was infiltration of the stroma by 
lymphocytes and plasma cells (Fig. 1b). 


membrane containing 


During the patient's hospital stay episodes 


of acute arthritis responded favorably to 


colchicine. She received transfusions of packed 


| 
‘ 
4, 
a 
? 
5 
Case 2. 


red blood cells and experi need Improveme nt 
in strength. Both olecranon bursae were ex 
cised and found to contain large amounts of 
urate 


Comment. The impression of gout, 
based upon the combination of typical 
history and hyperuricemia, was quickly 
corroborated by the finding of tophace- 


ous matter in a biopsy taken from an 


Fig Case 


the interim. 


olecranon bursa. Episodes of acute 
relieved by 
colchicine. Five vears later, the patient 


had developed massive tophaceous de- 


joint inflammation were 


posits and roentgenographic evidence 
of advanced destruction of bone and 
joint. Urate deposits were identified in 
both olecranon and suprapatellar bur- 
sae. At this there 


marked 


time was 


[The American Journal of the Medical Sciences 


2. Roentgenograms of the left hand taken 5 vears apart 
the marked destructive changes and tophaceous deposits which have taken plac 


Sept mber, 1958 


anemia and evidence of advance 


renal disease. 


CASI M.1 i Tl-vear old Negro h ul 
dresser, was in good health until the ace 
61 when she developed the first of m 
recurring attacks of pain, swelling, and ri 
ness which involved at various times 
knees, ankles, feet, shoulders, elbows t 
hands. These attacks, while poorly describ 


had been severe 


rh to confine the pat 


1952-57 ) ilh 


to bed for several days to weeks. Fi Wel 
after the onset of arthritis she ha ‘arg 
the appearance ol nodules on severa 

fingers. The patient had had modet 

tional dyspnea and orthopnea of 
years’ duration. and 2 weeks prior t , 
sion had noted the onset of pl ult 
swelling of the gs There was tory 


of hypertension or renal disease 
The patient could give littk 
cerning the health or whereabouts of pal 


hist 


ri 


ervical veins 


siblings. There was no known 
tism. Her father was a whit 
mother Negro. The patient 
terectomy because of fibroid 
ige of 36; there were no 


to the hospital on Jan- 
patient was noted to be 


Phe r¢ 


the 
Was prominent dis- 
Rales were heard 
the The heart 


lungs. was 


Roentgenograms of the right foot taken 5 years apart 
been striking erosion of the first metatarsal bone 


blood pressure was 150/80 


was pitting edema of the 
were warm and_ tender. 
ntender, subcutaneos nodules 


several of the fingers. The 
nodules measured approxi- 
1. in diameter, The periph- 
of normal configuration and 


range ot 


motion. 


ontained | protein. Urine 
\. aerogenes and later P. 
| The hemoglobin was 
ind differential white cell 


There was erythroid hy- 
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perplasia of the bone marrow. The concen- 
tration of serum uric acid ranged from 6.1 


to 7.7 mg., and the level of blood nonprotein 
per 100 ml 
and knees 


nitrogen was 65 mg 
of the 


sign of osseous tophi 


Roentgeno- 


grams hands revealed no 

\ punch biopsy of the right suprapatellar 
bursa was productive ot thickened synovium 
in which there was marked proliferation of 
a diffuse infil- 


ce Ils, ( hiefly 


the mesothelial elements and 


tration of chronic inflammatory 


1952-1957 ). There has 


lymphocytes and plasma cells. No urate de- 
posits were identified however. Sections of a 
subcutaneous nodule removed from the finger 
contained large irregular collections of needle- 
like crystalline material, pierced sur- 
rounded by fibrous stroma, throughout which 
there were numerous multi-nucleated giant 
cells, histiocytes, and fibroblasts. This ma- 
terial was strikingly birefringent and 
identified chemically as urate (Fig. 5a, b). 


was 


There was improvement in the dyspnea 
and edema when the patient was given digi- 
talis, mercurial and a 
stricted diet. Three davs following excision 


diuretics, sodium re- 


base 
| 
» 3 
4 
fe 
| 


Photomicrograph of portion of subcutaneous nodule 


from finger, magnification 140; (b) Same section as seen under polarized light illu 
birefringency ot crystalline deposits, identified chemically as urate: 
graph of portion of biopsy from olecranon bursa stained by de Galantha technique illu 


tophaceous deposits, 


stal 
ficat; 


nodu 
the « 
attac 
tollo 
cour 
lead 
mort 
posit 


the 


50 


thic ke 
Phala: 


prote 


Bye 
re 
: 
bout 
Fig. Case 3, (tophus) 
140. 
276 


tophus, the patient's right 


hot, swollen, tende1 


tion ot S meg of colchicine 
rie complete relict ot 
infection proved 


resis 


intibiotics. The patient 


y confused and. delirious 
sixty-ninth 


fail 


concentration of 


iremia on the 
been cradually 
the 


itrogen had risen to a high 


mation Phe 


ind thre 


right kidney 
lett 120 
white crystals were 
lullae. These 
inadvertantly, 
lly Phe principal 
ré those ot 


lesser decree 


gm 
seen 
were thought 
were not 
micro 


lar 


arterlo 
ot ( hroni 
tissue 


parathyroid Was 


there were bony changes 

lary hyperparathyroid 
lerate cardiac hypertrophy 
10) ind focal fibrosis of the 
roti changes in the 
considered 


vessels 


Were 
le 

ent. The diagnosis of gout was 

the identi- 


subcutaneous 


ied in this case by 

ol urate in 
which appeared 5 vears atter 
et of episodic arthritis. An acute 
of this latter abated quickly 
the 
{ hospitalization there was pro- 


deterioration in renal function 


use of colchicine. In 


to death in uremia. At post- 
examination, crystalline de- 
sembling urates were found in 


illa of the kidneys. 
|.G 52-year-old Negro widow 
until the age of 38, 
rst experi need acute arth 
nkle. With gradually in- 
she deve loped self-limited 
swelling in joints, 


SCASE 


other 


wrists, elbows, and 


the 
found to 


When seen tor first time in 
50 she was 
f several of the 


oints of the 


have 
proximal inter- 
The 


blood non- 


hands urine 
ncentration of 


normal. 


were 
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The re 


rheumatic Phe patient's menses had 
ended at the age of 


was no family history of 


gout or 
clisease 
26, following hysterec- 
“tumor.” 

When admitted to the hospital in Decem- 
ber, 1951, th 


tomy for 


patient’s right wrist, elbow, 


shoulder, and swollen and 
quisitely tender. There was painless fusi- 
form swelling of several of the proximal 
interphalangeal joints of the hands. Pin- 
head sized subcutaneous nodules were felt 
above both elbow joints. There was marked 


cardiome galy. The blood pressure was 110/70 
mm. Hg. The spleen tip was felt just below 
the left 


The hemoglobin was 8 gm.% 


costal margin 

, and the white 
cell count 8,400. The differential smear con- 
tained 83% neutrophils and 17% lymphocytes. 
Phe blood cells did sickle. A bone 
marrow aspirate appeared normal. The urine 
contained a trace of protein and there were 
many white cells in some specimens. Culture 
of the urine vielded 
(Table 1 The concentration of blood non- 
protein nitrogen ranged from 64 to 80 mg.. 
and of serum uric acid from 10.5 to 12.2 mg. 
100 ml. The kidneys were found to be 
than the pyelographic 
and was less of definition of 
calvces 


red not 


a variety of organisms 


pel 

normal In 
there 
terminal 


smaller 
studies, 
many Areas of cystic ero- 
noted in the middle phalanx of 
fourth the the 
right first metatarso-phalangeal joint, and in 
the tarsal Fig. 6 


from the left olecranon bursa revealed mas- 


SIOn Were 


the right linger bones of 


bone S \ tissue biopsy 
sive collections of crystalline material which 
appeared black by the de 


Galantha technique These deposits were sur- 


when stained 


rounded by lymphocytes and foreign body 
@iant cells (Fig. 5< 

Colchicine provided little relief of recur- 
rent episodes of arthritis. When given 400 
meg. of phenylbutazone, the patient developed 
edema and dyspnea, and the drug was dis- 
continued. She then received salicylate and 
enjoyed marked relief of joint pain. 

rhe patient was rehospitalized on three 
occasions during the ensuing year and a hal 


because of cardiac 


failure, and responded 
She continued to have 
episodes of acute arthritis, and took salicylate 


and phenylbutazone The 


poorly to treatment 


irregularly. con- 


centration of blood  nonprotein nitrogen 
ranged from 50 to 92 mge., and levels of 
serum uric acid reached as high as 17.6 
mg. per 100 ml. She died at home on 
August 15, 1953. A postmortem examination 


could not be obtained. 


the lonocs, 
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Comment. Fourteen years after the 
first attack of acute arthritis, this pa- 
tient was found to have subcutaneous 
nodules and swollen olecranon bursae, 
biopsy of which yielded urate-laden 
material, establishing the diagnosis of 
gout. Areas of cystic erosion were 
noted in bones of the hands and feet. 
There was azotemia of moderate de- 
gree and other evidence of renal dys- 


pte mber, 1958 


mately one week. Within 6 months she |] 
a recurrence of symptoms in these joi: 
days. A third attack 
curred year later A fourth episod 
October, 1952, prompted the patient's 


mission to the hospit il 


and was ill for 10 


Che patient had no siblings and no fan 
history of gout or rheumatism. She had _ bs 
found to have a positive serologic test 
syphilis in 1946, and she had received “m 
injections.” The patient’s menses had_ be 
e 13 and had recurred regularly « 


at as 


Fig. 6.—Case 4. Roentgenogram of foot illustrating erosion of astragalus. s« iphoid cul 


and metatarsal bones 


function. In this case, episodes of acute 
joint pain were unaffected by colchi- 
cine, but were quickly relieved by 
salicylate. It is probable that a combi- 
nation of cardiac and renal disease 
accounted for the patient's death. 


CASE 5. B.S., a 41-year-old Negro labora- 
tory worker, was well until the age of 38 
when she experienced the first episode of 
swelling, redness, heat, and pain in the 
ankles. The symptoms cleared in approxi- 


30 days. A single pregnancy, at age 
terminated in spontaneous abortion 
Physical examination. The patient 


asthenic habitus. The right pupil wa 


than the left, and neither reacted gnt 


or in accommodation. There wert 
tophi. There was moderate card 
The blood pressure was 900/138 mi 
nontender liver edge was palpabl 
below the right costal margin. As 


Heberden’s nodes on the right inde ger 


the pr ripheral articulations appear d 


The tendon jerks were active and t) vert 


af 
4 
( 
| 
f 
en 
mat 
| 


( 


fable 


i Stive ( 


reflexes and 
were Intact 
{ rit 


SOO OOO per 


\ ibratory posi- 
ind the red blood 
The total and 
blood cell counts were nor- 
to 44 
cells and granular 


was 35% 


1 
sahil 
ite 


ne contained from | 
nal 
f the 


pro- 
white 
urine Ided nonhemo- 


‘| he 


nitrogen ranged from 


concentration 
$2 
5.8 

tests 
Roent 
to re 


tc 


serum uric acid from 


Che 
strongly positive. 
the feet failed 
ot osseous tophi 


findings 


serologic 


lies of 


Were considered 


ral nervous system syphilis 
lumbar 


0) 


ld not permit 


patient Was given 
nicillin over a period of 15 
prior to compl tion of these 
eloped pain and swelling of 
t toot 

| normal 


all, 


Her temperature 
to 101.6 | 
ad cell count to 11,800 
of the toot pro 
the left great toc 
ind extremely 
total of 7 

nd experienced complete 
swelling She 
time of 
the patient for follow up 


rose 


whic h 


nt was Viven a 


was tree 


dis¢ harg 


nsuccessful her present 


nAnOWT 


nt. The clinical characteristics 


patients joint disease, the pres- 


hyperuricemia and the dra- 


eversal of podagra by colchicine 


gout. In the absence 


] 


nstrable tophi we would con- 


ie diagnosis presumptive but 


likely in this patient. 


E.G 52-vear-old Negro woman 
isease until the age of 46 

eloped right-sided podagra 

for a month. Following this 
was symptom free until a year 
lar episode of painful swell- 

the right hand and wrist and 
two months. In the years which 


experience d recurrent episodes 
immation involving the hands, 
shoulders, knees, ankles, and 
in 
complaint in the 


r¢ mained normal 


the only 


joints 
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interval between episodes of arthritis was 
that of slight stiffness. In 1954, the level 
of serum uric acid was found to be 6.9 mg. 


per 100 ml. Colchicine produced little relief 
of joint The 
spond to phe nylbutazone , 


acute pain symptoms did re- 
but this medication 
was discontinued because of leukopenia. 

All of the patient’s known ancestors wer 
of the Neither parent was known 


to have experienced gout or rheumatism. One 


Ne gro race, 


brother age 50, who was not available for 
study, is said to have arthritis, but the pa- 
tient could give little detail concerning the 
nature of this disease A sister, age 47, has 
diabetes mellitus and Was found to have a 
uric acid level of 3.8 mg per 100 ml. The 
patient's mother and 2 older siblings had 
died of hypertensive vascular disease. The 
patient herself had had known hypertension 
since the age of 31. Her menses had been 
regular from the age of 13 until the age 
of 45. She had been pregnant on only one 
oceasion and this had terminated in sponta- 
neous abortion at 2 months’ gestation. 

The patient was admitted to the hospital 
in February, 1957. She was found to be 
well-developed and moderately obese There 
were no aural tophi or other subcutaneous 
nodules. The lungs and heart were normal. 
The blood pressure was 156/90 mm. Hg. 
Phere was tenderness of the metacarpo- 


the right hand, as well 
the ankles and knees. The joints were 


phalangeal joints of 
as of} 
of normal proportion and aside from crepita- 
the 


tion on movement of knees, were not 
otherwise remarkabl 

The urine was normal (Table 1 The 
hemoglobin was 13.8 ¢m.4 ( electrophoresis: 
type A). The white blood cell count was 
5,150 per c.mm., of which 53% were neutro- 


phils, 33% lymphocytes, 13% eosinophils and 


1% monocytes. The concentration of blood 
urea nitrogen was 15 mg., and that of serum 
uric acid varied from 6.3 to 7.5 mg. per 


100 ml. The fasting blood sugar concentration 
was 105 mg.; two hours following a glucose 
this 260 mg. 100 
ml. Roentgenograms disclosed narrowing of 


feeding value was per 
both first metatarso-phalangeal joint spaces, 
and of the lateral 
and immediately adjacent sub-articular por- 
tions of both first metatarsal bones. Studies of 
the other unremarkable. 


Punch biopsy obtained from the right supra- 


erosion articular margins 


articulations were 
patellar bursa yielded fragments of synovial 
tissue covered by a simple cuboidal meso- 
thelium, beneath which there were 
trically thickened arterioles containing prom- 
inent hyaline deposits. There were a few small 


concen- 


| 
{ 
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collections of lymphoe vtes in the stromal tissue 


but no gouty de posits were found 
Phe patient re mained free of joint pain 
during the course of hospit lization Attempts 


to induce arthritis by the administration o 


such agents as crude liver extract, mercuri il 


diuretics, and ACTH proved unsuccesstul 


Comment. While the effect of col 
chicine in this case was nil, we con- 
sider gout to be the likely diagnosis 
because of the character of the joint 
involvement, persistent hyperuricemia 
and roentgenographic findings sugges 
tive of goutv erosion of the metatarsal 
bones. Noteworthy is the strong famil 
ial occurrence of hy pertensiy e vascular 
disease and diabetes mellitus 

Discussion. The proportion of wom 
en in series of gouty patients has 
generally been limited to 5% or less 

Talbott? 
tion of the occurrence of the diseas« 
in the Negro female. Estimates con 


and one finds little men 


cerning the incidence of gout in differ 
ent racial or other groups have littl 
meaning, however, without reference 
to the population sample from which 
the experience is drawn and the means 
of case-finding employed. The 6 pa 
tients presented in this report were 
discovered at medical facilities in which 
the high percentage of Negro subjects 
permits more adequate detection of 
various disease states in this race. 
While the diagnosis of gout rests 
most assuredly upon the demonstra 
tion of urate deposits in such tissues 
as synovium, tendon, and subcutaneous 
nodules, the combination of such fea- 
tures as family history of gout, passage 
of urate stones, hyperuricemia, charac 
teristic arthritis, and clear-cut relief 
from colchicine continue to serve well 
in the detection of the disease in its 
pre-tophaceous period. In qualification 
of the latter criterion, however. it is 
to be noted that even when the drug is 
administered properly, as many as one- 
fourth of the attacks of acute gouty 


arthritis may prove refractory to 


chicine Bauer and Singh: 


It must also be emphasized that tl 


CO 
Whe 
first given several days after the ons¢ 
of the gouty attack the effects of 
alkaloid are often unimpressive inde 


finding of hyperuricemia does not n 


| 


essarily of itsell prove that the 


disease under question of 


origin. Patients with elevated levels 


serum urate of other etiology, as well 


the hyvperuricemic relatives ot 


~ 


subjects, may have other types of 


disease which on occasion simul 
the arthritis of gout. With these c 


siderations in mind it can be 


und 


stood pre tophaceous gout 


quently pres nts a diagnostic challe 


It is important that gout be 


nized as promptly iS possible 


agents prove mo t effective in the ] 


vention of  chroni voutyv arth 


re 
for 


is in the early stages that uricosi 


4 


Gutman and Yi Since patients 


required to remain under. treatn 


for a number of vears, if not 


al 


time, it would appear desirabk 


confirmation of the diagnosis be sor 


by means of examination of suit 


] 


biopsy material for pathognom 


urate collections. In this regard 


have found punch biopsy of the si 


patellar bursa useful proc 


Zevely el al 
vium obtained by use of. the 


studded tissue in which urate de} 


are identified in characteristic oral 


mata composed of focal collect 
crystalline material surrounds 


P 


Bickel needle!" frequently vield toy 


va 


histiocytes, giant cells, and ly 


cvtes. ( In occasion flecks of urate 


visible on macroscopic examinati 


the specimen In tissue section 


cle posits ot urate appear biretri 


under polarized liglit, and they 1 


l 


further identified by use of app 


ate staining technique (de Galant 


It has been oun prac tice to fix a 


Specimens of 


; 


s 
‘ 


ill tissue biopsies in absolute alco- 
to 
luble 
thcient tophaceous material may be 
10% 
fixative. 


water- 
but we have found that 


limit the dissolution of 


urate 


ognized in situ. even when 


malin has been used as a 


hile the 
onsidered prima facte evidence of 


finding of urate collections 


it, failure 


to observe these focal de- 
its does not by any means eliminate 
diagnosis. We have obtained svno- 
biopsi« 


from subjects with typical 


te gouty inflam 


orv changes were marked, but no 


arthritis in which 


te could be identified. In othe 
for imple Case 1, the synovial 
were sparse in number and_ re 

red careful search of many. tissue 
ns before discovery. 

Four of the 6 women reported above 
found to have tophaceous de 


in the synovium of suprapatella 
ul ( and 2 
u ( 2 and 4 
nodules (Case 3). These patients 


olecranon 


ases | 


ises 


or subcuta- 
a historv of recurrent arthritis 
ily suggestive of gout (includ- 


with podagra ), and in this group 


vould consider the diagnosis of 
to be indisputable. In the case of 
nts B.S. and E.G. (Cases 5 and 


th of whom experienced podagra, 
linical characteristics of the joint 
appeal sufficiently suggestive 
rrant the diagnosis of gout, de- 
the lack of detectable tophaceous 
ts 
2 patients (Cases 1 and 5), epi- 
f typical gouty arthritis followed 
the of 


its of penicillin, a substance well 


administration large 
tor its provocation of the gout 
tt 
ione of these 6 patients did the 
| findings or hematologic studies 
secondary (Gutman* ). 
we believe, that in all, the gout 


he primary variety, in 


gout 


no case 


a familial incidence of the 


ere 
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disorder. However, in only 2 instances 
could the family history be considered 
accurate in this regard. Four siblings 


(Cases 1 and 6) 


all had normal levels of serum urate. 


available for study 


The patients themselves were all 
found to have 


concentrations. 


elevated urate 
The noted in 
this group ranged from 6.8 to 17.6 mg. 
per 100 ml. The average level (Table 1) 
to be somewhat lower 
than the peak incidence of 9 to 10 
mg. per LOO ml. found in a group of 
gouty Yii’). It 
has been noted that there is a sex dif- 


serum 
values 


would seem 


males (Gutman and 
ference in respect to serum urate levels 
in both normal individuals and in those 
with “essential” hyperuricemia (Gutman 
and Yu°, Stecher, Hersh and Solomon!"', 
and Wolfson et al.'4). Using a method 
employing the enzyme uricase, Yui and 
Gutman found a mean serum urate 
level of 5.4 1.4 mg. per 100 ml. in 
a group of normal men, and a signifi- 
cantly lower 4.1 0.9 mg. in a group 
of normal women’. In the study of the 
heredity of gout and its relationship 
to familial hyperuricemia, Stecher and 
co-workers observed a significant cor- 
the emergence of 

the of the 
affected female relatives of gouty sub- 
jects''. Not only was the elevation of 
urate concentration limited to 
the postmenopausal years, but the de- 
gree of hyperuricemia was less marked 
than that in affected males. In only 
one of the patients herein reported 
(Case 5) did y arthritis appear 
during the period of active menstrual 
function; in this case the first attack 
of arthritis occurred at age 38, at which 
time the patient continued to have 
regular menses. All in all, however, 
there were only 4 attacks of gout in 
the next 3 years. 

In 3 of the 4 patients from whom the 
information was available, one or more 
progenitors were not of the Negro 


relation between 


hyperuricemia and age 


serum 


gouty 


99 The 


The maternal grandmother of 

B.L. (Case 1), the maternal 
grandfather of patient O.F. (Case 2), 
and the father of patient M.F. (Case 3) 


race 


patient 


were all whites, while the paternal 
grandmother of patient B.L. (Case 1 
was an American Indian. Such inter- 
racial mixture is not uncommon in 


urban Negro populations. None of the 
parents of our patients was available 
tor study (almost all having long since 
expired) so that it is not possible to 
assess the relative genetic contributions 
of the Negro vs. the non-Negro ances 
tors to the development of gout in the 
offspring. It is possible that  trans- 
mission of the gouty trait occurred in 


some via a non-Negro ancestor 


It may be of some interest to note 
that none of the 6 patients bore 
progeny. There were a total of only) 
3 pregnancies, each of which termi 


nated in spontaneous abortion. While 
the fertility of gouty women appears to 
(Talbott!*), that of 
with hyperuricemia alone seems to bi 


be low women 
normal, according to the observations 
of Stecher et 

All 6 patients in this group were 
found to abnormality of 
renal function or structure (Table 1 


have some 
In 2 (Cases 2 and 3), there was frank 
renal insufficiency, and the latter of 
these patients expired in uremia. There 
were a variety of combinations of ab- 
normal findings. In Case 1 there was 
severely restricted glomerular filtration 
and renal plasma flow despite normal 
urinalyses, blood nonprotein nitrogen 
concentration, and retrograde pvelo- 
gram. In Cases 2 and 4 relatively minor 
disturbances in the urine examination 
were with moderate to 
marked azotemia and markedly ab- 
normal pyelograms. In Case 5 protein- 
uria was at marked, azotemia 
slight to moderate in degree, and only 
the right kidney found to be abnormal 
in the pyelographic study. Lastly, in 


associated 


times 
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Case 6, while the 
and the excretion of phenolsulfonph 
other 


function were within normal limits, ai 


urine examunatiol 


thalein§ and indices of rena 
intravenous pvelogram disclosed 
ceal blunting and other changes. 
Considering the group as a whok 
the fre 
Tabl 
number with abnorm 


kidnevs of 4 of tl 


patients were described as small an 


the most striking features are 
quency of urinary tract infection 
1) and the 
pvelograms. The 


there was blunting or clubbing of tl 


calyces: alterations suggestive 


chronic pyelonephritis To this may | 
added the finding of pyelonephritis a1 
arteriolat nephros lerosis in. the post 
mortem study of Case 3 


Many 
upon the 


observers have comment 
marked ot t} 


pathologic changes in the kidneys 


variability 


gouty subjects, the diversity a 
of the clinical ch 
issociated renal d\ 
fact that the severity 


alterations 


marked chronicity 
acteristics of th 

function, and the 
of the 
unrelated to the 
Talbott 


concerning the 


structural may 

clinical course of t! 
disease There is disagr 
ment pathogenesis 
this renal disease but there can be litt 
doubt that the 


either as calculi o1 


deposition of urat 
as crystals in t 
tubules and interstitial tissues must 
and that 


superimposed pve lonephritis will ca 


timately prove damaging, 
further compromise of renal: funct 


Altschul Licht 


ind Levin‘ 


Fineberg and and 
stein, Scott 

Summary. The clinical and_ pat 
logical findings of gout are report 


a group of 6 Negro women. Thi 


tients ranged from 41 to 71 vears it 
age, and had had recurrent art! S 
tor periods of 3 to 14 vears. | t 


instances the diagnosis of gout was 
firmed by the demonstration of to) 

ceous deposits in synovial biopsic 
both. ~ 


subcutaneous nodules. or 


4 

i 

j 
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the diagnosis seemed warranted Synovial tissue is frequently found to 


clinical grounds, despite the lack contain telltale urate deposits. 
letectable urate collections. In none In presenting these cases of gout, 
there evidence to suggest that the — we would emphasize that estimates of 
t was of the secondary type. the incidence of a given disease in 
Renal disease of varying degree was — various racial groups have little mean- 
ted in each of the 6 patients. One ing without reference to the popula- 


nan died in uremia and was found — tion sample from which the experience 


ive arteriolar nephrosclerosis and — is drawn, and the methods and criteria 


onephritis. The kidneys were re- employed in diagnosis. In the case of 
ed in size and there were crystalline — gout it appears that the disease is not 
its in the medullae. as rare in the Negro female as has 


Punch biopsy of the suprapatellar been generally considered. The diag- 
has proven to be a valuable pro- nosis should be considered actively in 
ire in furnishing pathognomonic all patients presenting appropriate 


ence for the diagnosis of gout. symptoms of the disease. 


We have recently observed a seventh Negro female, aged 60, who had had 
ladra ma pe riod of 3 months The patie nt was known to have had arte rial 
inv veal There was no family history of gout The maternal grand- 
Both great toes and adjacent dorsum of the feet were found to be swollen, 

The patient’s temperature was 101° F. The concentration of serum uric acid 
ind of blood urea nitrogen 19 mg. per 100 ml. No osseous tophi were 

nog ipl ic examination of the feet. The administration of 4 mg. of colchicine 

iptly by subsidence of fever and marked relief of joint pain. We believe 
itive of gouty arthritis 
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THI occasional reluctance ot familie S 


toward granting permission for the 
classical necropsy has led to the de- 
velopment of the needle necropsy using 
Vim-Silverman? needles or the Murrav- 
Franklin modification for obtaining tis- 
sue from liver, kidney, spleen, prostate, 
lung, and other organs. These readily 
accessible organs are available for 
needle punctures to obtain specimens 
which, while not entirely 
usually suffice for the 


generalized 


adequate, 
diagnosis of 
disease of these organs 
(Silverman? and West and Chomet? ) 

The brain is the organ which is most 
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difficult to study without a_ he 
necropsy, and most frequently necr 
sies of this organ are limited or Pp 
vented by specific request of surviv 
next of kin, or excessive alopec ia wh 
prevents easy masking of the pros 
torial incision. 

This problem has presented itself 
Omaha _ Veter 


Administration Hospital and we ] 


occasion at the 


made an attempt at a partial solut 


which is satisfactory in generali 
brain disease, and may, with sere! 
pity be as useful in localized b 


lesions. 


4 NEW APPROACH 


PO 


5 


\MacHaftie et al.: TRANSF¢ 


lany of the older German patholo- 
were adept at removing small 


nents brain tissue through the 
lt of the mouth and through small 
hined holes in the = skull. These 


necessity limited by 


he S aFe 


of opening the jaw and the diffi- 


ties in trephining, closing incisions 
burr holes to prevent postmortem 


ot embalming 


bloody and 


is fluids 
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The position — of choice is the lateral 
decubitus with head anteflexed upon the 
chest in order to widen the useful aperture 
of the foramen magnum as much as possible. 
The head is maintained in anteflexion by an 
assistant while the pathologist inserts the 
guide needle of the Craig vertebral body 
curet! through the foramen magnum in an 
anterocephalad direction. The curet cannula 
is slipped over the guide needle and advanced 
into the cisterna Kig. 1). The guide needle 
is removed and cerebral spinal fluid is aspir- 
ated from the cisterna. When an adequate 


CEREBRAL HEMISPERE 


SELLA TURCICA 


PITUITARY GLAND 


psy approac h to brain and me ninges by foramen magnum approach using 


the Craig vert 


method we have found satis- 
transforaminal curet necropsy 
brain, has many advantages: 
itv, ease of positioning the body, 
ite tissue and cisternal fluids ob- 
e for histological, biochemical 
cteriological examination. The 


of embalming fluids is also 
ted 
iod. The body preferably should not 
prior to this procedure as em- 
fluid tends to set the muscles of 
ind prevents anteflexion to obtain 
approach to cerebral areas. This 
does not interfere with embalming 
rain alp 


bral bone curet 


sample has been obtained a clean syringe is 
attached and the needle advanced to the 
right and inferiorly to enter the right lateral 
ventricle. Specimens of brain tissue from mid- 
brain, right cerebral hemisphere, and_ right 
pia arachnoid and dura are obtained by 
toothed and hooked cutters inserted within 
the lumen of the cannula, and syringe 
aspiration. The cannula is withdrawn to the 
cisterna and inserted into the left mid-brain, 
left lateral ventricle and meninges for cutter 
biopsy. This technique is repeated in other 
areas of the brain until representative samples 
of all brain tissue except cerebellum and 
frontal lobes are obtained. The neck can not 
be flexed sufficiently anteriorly to direct the 
needle into the cerebellum from this position. 
The petrous ridges and _ posterior clinoids 


| 
— 
\ | 
POSTERIOR CLINOID ) 


ISD The 


protect the frontal lobes from this approach 


he S long and 


\ rt wooden dowel, ]! 
16 inch in diameter, is sharpened in a 
into the 


seal off the opening to 


pencil sharpenet and driven curet 
tively to 
rorame! nagnum 
Case Report. History: A 63-year-old whit 
male billing clerk was admitted to the hos 
1957, for the eighth hospital 
] 
with the chief complaints of weak 


band like 
month. He 


pital on July 5, 
lmiscior 

fever 


he adac he Ss 
stated that 


we ight loss 


hess 


ind stiff neck for one 
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PHYSICAI EXAMINATIK 
pounds temperature LO] 
tions L8. blood pressure 


Wwe ll-cle Ve lope 


IN 

pulse Ss respi 
120/70. He wa 
it en iated w 


Septe mber, 1958 


Weicht L5 


male, who appeared t be it icute cist 
from headache Ther Was marked enlar 
ment of the cervi lymph nodes bilater 
which had soft Imost fluctuant 
Ophthalmoscopi« examination was nol 
The lungs were clear The liver exter 
5 cm. below the right costal irgin 

was nontender Phe spleet was fel 


Swiss mouse 7 davs afte 


Brain of white 


1a) m spinal fluid of W.H.S 
can be el One 


Pre sence 
organism is budding. Heavy 


adjacent nerve trunk appears to be unaffecte 


he had been under treatment by a radiologist 
lymphocytic leukemia. A sternal 
punctt re ind 


second idmission 


for chroni 


cervical node biopsy on his 


here revealed a chronic 


lymphatic leukemia. Treatment for the leu 


kemia had been Roentgen-ray therapy and 
his bl count was within normal limits 
until June, 1955, when he had a 19.050 leu- 
kocyte count. In December of the same vear 


to 49,000, and several 
months later to 100,000 leukocytes. almost 
all of which wer lymphocytes. Since that 
time he has had minimal doses of radiation 
therapy, 100 roentgens per treatment, over the 
a total of 1700 roentgens 


there was an increass 


sple en to 


r intracerebral inje 
ot Cryptococcus Ins 
round cell reactive inhitrate 
cm below the left costal 


wert numerous nod 


abdomin 


In Abdominal 


wall, Varying 


palpate d 


fr 


tenderness but no rebound 


prostate was moderately 


showed eryvthen 
] 


nodes were 


palmar 


lear, femoral and inguin: 


nl 


pre sent in the i 


il al 


margin I 
hr 


om 2 to 


palpation produced 


te! ce 
irged. The 
Enlarged 
ixillary ep! 


eas. Neurol 


examination was normal except for mo 


nuchal rigidity 
LABORATORY 
Red blood cell 
10.5 gm. of hemoglobin 
163,200 with 1 stab, 


AND 


count 


and a positive 


was 


Kernig 


ROENTGENOLOGIC 


3.300.000 


le vtes nul 


] 


neutrophi 


i 
q 
| 


t} 
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1 eosinophil per h.p.f. The 


r contained many immature 


vt luding occasional blast forms 
ny idge cells. Total protein was 


Platelet 


VDRL test was negative. 


iin 4.4, globulin 2.5 gm.%. 

LOS.000 

t tests, including Bromsulpha- 
ulation and van den Bergh, 

Urinalysis was normal. 

The bone 


Examination mar- 


inv mature lymphoc ytes 


ikaryocytes. A lymph nod 

the stroma to be replaced 

by lymphocytes with little 

Stains for fungi were done 
found Urine culture and 

il Proteus organisms sen- 

iphenicol, streptomycin and 

I uation. Brains of 4 mice were 
ntracerebrally with suspension of 


th spinal fluid of patient 


lture on brain heart infusion 
Sections through the mouse brains 
tv] | Cryptococcus neoformans 


t within the leptomeninges 


HOSPITAL. The patient was 
iodide and a triple 
ut benefit. Five days later 
on Mycostatin. He had re- 
Because the 


th potassium 


tor anemia 
376.000 he was 


t was Viven 
6 mg. daily. The platelet count 
94,000 per c.mm. The patient con- 


He ce Ve lope d a pme u 
field associated with 
terminally 


It lung 


perature which 


04 tally, and he became coma- 
ly expired 25 days after 
[BIOTIC SENSITIVITY sTUDIES. The 


sm (Cryptococcus neoformans ) 
d from the patient's spinal fluid 
uund to be sensitive in vitro to 
nitrofurazone and 
it ther ipeutic levels. The veast 


eraZineg nys- 
esistant to penicillin, chlortetra- 
streptomycin, tetracycline, 
nphenical, erythromycin, oxy- 
cline, nitrofurantoin, oleandomy- 
vobiocin, sulfadiazine and sulfa- 
ion 

done with 


studies were 


PFRANSFORAMINAL CURET 


\otericine B (Fungazone) was generously supplied by E. R. Squibb & Sons. 
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\mphotericine B® (Fungazone) on in 
vitro ' The Cryptococcus 
was found to be resistant in vitro to 
levels of 0.2 mg. per ml. but sensitive to 
the inhibitory effect of 0.4 mg. per ml. 
and higher concentrations of Ampho- 
tericine B. These were within the thera- 
peutic levels. 

THE NEEDLI 


sensitivity. 


NECROPSY. Permission for 
a complete postmortem examination 
was refused but the family authorized 
a needle necropsy (West and Chomet'*). 
The tissues obtained from the 
kidney, 1 pleura, and 


were 
y, liver, lung and 
prostate by use of both Vim-Silverman? 
and Murray-Franklin modifications by 
the usual approaches. Tissues obtained 
were adequate for histological diagno- 
sis. The inadequacy of conventional 
needle necropsy of the brain (West 
Chomet*), led 
through modification, a special tech- 


and us to develop, 


nique for obtaining intracranial tissue. 

HISTOLOGICAL FINDINGS. Brain. The arach- 
noid is edematous, congested, and contains 
numerous lymphocytes. Scattered through it 
are Cryptococci. Occasional budding forms 
Foci of cerebral 
are involved and show hemorrhage, 


are seen. adjacent cortex 
necrosis, 
and scattered organisms. The vessels through- 
out the brain are congested. Occasional organ- 
seen in the cerebrum adjacent to 
leukemic infiltrates and 
scattered foci of necrosis in the cortex (Fig. 3). 


Liver. The central and portal veins are 


isms are 


vessels. J he Tre are 


dilated and the sinusoids are congested. Many 
of the hepatic 
and some contain brown pigment. The sinu- 


cells show cloudy swelling 


soids and triads contain a leukemic infiltrate. 
Kidney. The cortex contains numerous hy- 
alinized glomeruli. Many of the tubules con- 
tain hyaline and protein casts. The interstitial 
tissue and many of the capillaries contain 
leukemic cells. 
Prostate. The 
fibromuscular 
infiltrate. The glands 
epithelium — and 


prostate has an abundant 
containing a leukemic 
are lined by atrophic 
contain corpora 


stroma 


many 
amylacea. 

Lung and Pleura. Were cultured and found 
to be positive for Cryptococcus neoformans. 


| | — 


ISS The 


The 


while not as exhaustive in its findings 


Discussion. needle necropsy, 
as the classical necropsy, mMa\ be ade 
quate to solve many problems of path- 
ological and etiological nature, when 
is denied. In this 


the usual necropsy 


case. useful tissues were obtained trom 
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Summary. 1. A modified techniqu 


for transtoraminal curet necropsy ¢ 
brain and meninges is described whic 
provides more adequate tissue spec 
Vim-Silverman 


technique. This may prove useful i 


mens than the need] 


routine 


W here 


Cases necropsy is 


Fig. 3.—Needle necropsy of brain and meninges The arachnoid is edematous, cong 
and contains numerous lympho vtes. Scattered through the arachnoid are organisms cont 
ing dark central areas surrounded by clear are ©) 1 bud forms al en I 
of the adjacent cortex are involved and show h« I necrosi leuket filty 


lung, liver, kidney, 
prostate, which were useful for both 
microscopic tissue diagnosis and cul- 
ture. 


brain, meninges. 


The transforaminal curet necropsy of 
brain appears to be adequate for the 
study of generalized brain disease and 
has the advantage of supplying larger 
fragments of tissue for study than the 
ordinary aspiration biopsy. 


Illustrations are 
Veterans Administration Hospital. 


ACKNOWLEDGMENTS: 


Unive rsity ot Nebraska College ot Medi ine. 


fused Oo! where alopecia preve 
routine necropsy of skull. 


2. This approach was valuable 
confirming the diagnosis of cerel 
cryptococcosis in a patient with | 


Needle 


provided adequate tissue for cult 


phomatous disease. necré 


and micros¢ opic examination 


major accessible organs of the bi 


by the Medical Illustration Service of the O 
The authors wish to « xpress their appreciation for the 
assistance of Dr. Robert Grissom, Professor and Director of thx 


Department of Med 


( 
Nex 


\lacHaffie et al.: TRANSFORAMINAL CURET NECROPSY OF BRAIN 2S9 


REFERENCES 


Craig, F. S. |. Bone & Joint Surg., 38-A, 93, 1956. 
Silverman, I.: Am. |. Surg., 40, 671, 1938 
West, M., and Chomet, B.: Am. |. Med. Sci., 234, 554, 1957 


SUMMARIO IN INTERLINGUA 


Necropsia Cerebral Per Curettage Transforaminal: Un Nove Methodo De 
Histodiagnose Necroptic, Con Le Historia De Un Caso E Discussion 


Es describite un technica modificate pro le necropsia del cerebro e del 
inge per medio de curettage transforaminal. Ilo produce plus adequate 
imens histologic que le technica a agulia de Vim-Silverman. Le nove 


thodo promitte provar se utile in casos in que le necropsia routinari es refusate 


que le extreme alopecia del cranio prohibi su inclusion in le necropsia 

le nove technica se ha monstrate de valor in confirmar le diagnose de 
tococcosis cerebral in un patiente con morbo lymphomatose. Le necropsia 

lia provide va adequate specimens histologic pro objectivos de cultura e de 


line microscopic ab le major accessibile organos del corpore. 


SUMMARIO IN INTERLINGUA 
See page 290 for original article 


Vaccino De Influenza Asian: Effecto Del Etate Del Vaccinato E Del Regime 
Del Vaccination Super Le Responsa Al Antigeno 


Es presentate datos relative al responsa anticorporee a vaccination con un 

no monovalente de influenza asian, basate super un studio de 312 individuos. 

Le individuos in iste studio e in plus 250 personas in le personal del hospital 
ipeva vaccinationes ab le mesme lot de vaccino esseva tenite sub observa- 
nm respecto a possibile effectos lateral. Minus que 3% de iste individuos 

‘iva grados significative de local o systemic effectos lateral. 

Individuos de plus que 40 annos de etate, prendite como gruppo total, 

trava un melior responsa al vaccination a dose unic que individuos de 
que 40 annos de etate. 

Immunisation per 2 doses, con un intervallo de 4 septimanas inter le doses, 
superior tanto al doses unic como etiam al duple doses con un intervallo 
septimanas, quando le dose de vaccino monovalente usate esseva 200 

tes de agglutination de cellulas de gallina. 

e via intracutanee del inoculation esseva inferior al via subcutanee quando 
cino esseva administrate como un sol injection a individuos sin previe 
entia con le antigeno. Tamen, quando administrate como secunde dose 
plano de immunisation a 2 doses con un intervallo de 4 septimanas, le via 
tanee e le via subcutanee produceva responsas de character comparabile. 

Le disponibilitate del racia asian pro le incorporation in un vaccino 

lente rende possibile un considerabilemente plus large spectro de protection 

influenza epidemic. 
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By GitBert M. Bayne, M.D. 
RESEARCH ASSOCIATE, DEPARTMENT OF RESEARCH THERAPEUTICS 
NORRISTOWN STATE HOSPITAL, NORRISTOWN, PENNSYLVANIA 
Oscar C. Lru, M.D 
S CH ASSOCIATE, DEPARTMENT OF VIROLOGY, MERCK INS1 E FO HERAPI 
RESEARCH, PHILADELPHIA, PENNSYL\ 
AND 
P. Bocer, M.D 
DIRECTOR OF RESEARCH THERAPEUTI 
NORRISTOWN STATE HOSPITAL, NORRISTOWN, PENNS’) \NIA 
Ir has been demonstrated in the tion with the new monovalent 20) 
past with other strains of influenza CCA unit Asian influenza vaccine w 
that a high level of protection can be the same as that established for othe 
afforded by the use of killed influenza — strains. This studs ittempts to ass 
vaccines, if the specific strain involved a) The effect of a single dose pri 
in the epidemic has been incorporated =mary immunization upon antibs 
into the vaccine and if sufficient anti titer, b) the effect of a 2-dose prim 
genic mass has been administered at = immunization upon antibody titer 
the proper time relative to exposure the efficaev of 1.0 ml. subcutaneou 
Experience with other types of influ compared to 0.1 ml. intracutaneou 


enza has indicated that a 200 chick cell 
(CGA of 
given to a population 


without prior experience with the anti 


agglutinating unit dose 


Vaccine when 


gen results in a relatively 


initial 


This 


primary experience with the antigen 


poo! 


antibody response ( Davenport* 


may, however, make possible an ad 
quate booster response to a second 
dose of vaccine given several months 
later. Early studies had indicated that 


almost the total population was with- 
out demonstrable antibody to this new 
strain of virus. At the time this study 
conceived, it that one 
might not be able to afford the luxury 
of time to pursue the previously out- 
lined of 
months apart because of the imminence 
of clinical influenza. Actually there was 
no information available to indicate 
that the optimal schedule for vaccina- 


was seemed 


schedule two doses several 


200 
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even in the absence special treatmer! 
the serum with cholera filtrate o1 pot 
periodate. This statement is based upot 
experienc ot i consistent finding ot 
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70 years who had not had vaccinati 


i infection in 1957. The re ipro- 

the | vest dilution which produced a 
te bition of the agglutination of 
| blood cell suspension Was 


be the titer of antibody against 


Asian intigen. All titers in this paper 
to t itial dilution of the patients’ 
) the addition of equal volumes 


hick red cell suspension in the 

the test the serum is further 

| t e who preter to consider the 
serum values given here must 
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for higher titers in the 40 to 70-year-old 
age group. In the chi-square type of 
statistical analyses employed, the num- 
ber of values <2 and >2 were com- 
pared for the age groups 17 to 40 and 
10 to 70 years of age. To facilitate 
visual inspec tion of the data, a vertical 
dashed line in Figs. 1 and 2° will 
indicate this point of separation in the 
chart and also provide an index of 


those patients who were living at the 
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hed the hospital the older group might have occurred 
ns were obtained from ante- due to chance is <1 in 50 for the data 
vein and allowed to clot at room presented in Fig. 1, <1 in 1,000 for 
rature and to retract in the refrigerator the data in Fig. 2, and <1 in 50 for 
The serum was harvested into 
wists Fig. 3. With respect to Fig. 3, the data 


itte for titration. 


esults. AGE EFFECT. The results re- 


d in Figs. 1 to 3 show a tendency 


at 4 weeks were chosen for the analvsis. 
This effect of age upon antibody re- 


~ 


sponse has been presented at the out- 


uuthors are indebted to Dr. Hamilton Eaton of the Harrisburg State Hospital, Harris- 


for his cooperation in supplying blood specimens from this group of patients. 
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comparisons antigenic re- 


ilar age and that this was important. 


FEECT OF MULTIPLE DOSE SCHEDULES 


ANTIGENIC RESPONSE. As a corol- 
to the evaluation of multiple dose 
lules, it seemed purposeful to de- 
the at 
: incidence of positive titers or the 


mum height of the titer, or both. 


time which the maxi- 
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tion to this rather mild response to the 
single exposure to 200 CCA units of 
inactivated have 


high sustained titers following natur- 


virus, we observed 
ally occurring disease, that is, 100% of 
individuals with positive titers and a 
geometric mean of | to 64 at 8 weeks 
atter (Boger, Bayne 
Liu'). 
van Gelder, Greenspan and Du 
Fresne? in 1947 and Bruyn, Meikeljohn 


infection and 
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ce the vaccination schedule was 
CA units (1.0 ml. subcutaneously) 
nm One occasion. The data are 


nied in Figs. 4 and 5 and suggest 
oth the titer and the 
ent of individuals with positive 


absolute 


still rising at 2 weeks and 
ng at 6 


were 


weeks. In contradistine- 
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and Brainerd in 1949" using vaccines 
containing strains with which the pop- 
ulation had had prior antigenic experi- 
ence describe comparable antigenic 
responses when the subcutaneous route 
of administration was compared to 
one-tenth of the 


given intracutaneously. 


subcutaneous dose 
y. It of 
interest to inquire as to what results 
might be obtained if this were rein- 
vestigated with influenza, 
strain with which the present popula- 


seemed 


Asian a 
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had very little, if any, prior 
erience. In a previous publication”, 
have presented data supporting the 
nion that 0.1 ml. intracutaneously 
robably not optimal as the primary 
Despite this, 
eemed worth further exploration to 


minization { 6 


rtain whether the intracutaneous 
ilation was of value as a second 
tion 
\ study involving 5 groups of 50 
viduals each was undertaken in an 
to assess whether a second 
tion should be given at a 2- or 4- 
intery and, also, whether one 
| 
Influenza Virus Vaccine 
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0 

Group I 1.0 ml. 

( roup II 1.0 ml. S.C 

Group III 1.0 ml. S.C. 
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Group \ 1.0 ml. S.C 


listinguish between 0.1 ml. intra- 
contrasted to 1.0 ml. 
taneously The 

vere compared are described in 


1. The Asian influ- 


five schedules 
same lot of 
was used throughout.® 
ich schedule was to be assessed 


basis of at 
tion intibody determinations, it 


least two 


post- 


important to consider only the 
of individuals on data 
omplete at all sampling periods. 
resulted in’ the 
considerable data; how- 


whom 


gid criterion 
ition ot 


to eliminate 
ssibility of bias due to incomplete 


seeme necessa;ry 


ng in small groups. By so doing 


hoped that the interpretation 
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that changes in mean titer were re- 
lated to time after vaccination would 
be strengthened. 

The individual titers, the geometric 
mean of the positive titers, and the 
percentage of individuals having titers 
equal to or >2 are presented for each 
Figs. 7 to ll. It will be 
noted that the average age for these 


schedule in 


5 groups is comparable. From consid- 
the data that a 
second injection in 2 weeks had little 


eration of one sees 


influence, whether it was 1.0 ml. sub- 
cutaneously or 0.1 ml. intracutaneously. 
t weeks enhanced 


4 second dose at 


SCHEDULES OF IMMUNIZATION 
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After Immunization 
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~ t 
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ml. 1.4 
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the and there 
seemed to be no significant difference 


at this interval between the intracuta- 


antibody response 


neous versus the subcutaneous route 
of vaccination. 

Discussion. In view of the rather 
transient the antibody 
to vaccinations, it seems likely that the 
practice of at least two vaccinations 


nature of rise 


during the winter season is as neces- 
for the Asian 
other strains currently incorporated in 


sary strain as it is for 
the polyvalent influenza vaccines. This 
is, of course, presumption in the ab- 
sence of data on higher unitage vaccine 
or with booster injections. 

Francis® has in the past proposed 


that influenza virus has but a finite 
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We have 


our own hospital population in patients 


confirmed this observation in 


over the age of 70 years* using a type 
of assay which has repeatedly shown 
titers in over 600 individuals age 
19 
enza or vaccination. Further, using a 


to 70 when not exposed to influ- 


1956 commercial vaccine which did not 
contain the 1957 
able to elicit antibodies to Japan/305A 
3 of 25 (12%) 


over 70 years of age so treated. We 


Asian strain, we were 


virus in of individuals 


or whether this is indicative of shared 


antigenic characteristics between 
earlier type \ virus strains and _ th 
Asian strain. 


If, in fact, the 7 vpe A influenza us 


has exhausted its possibilities tor ti- 
genic variation, this is of conside dle 
importance. Vaccination is the ily 
present form of protection agains’ in- 
fluenza and in the past it has | cen 


very difficult to prepare sufficient «at 
cine to protect the population dy ing 


tO 
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\ 
I 


\ 


first season of a major antigenic 
ition. If one could have in hand a 
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all 
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means to prevent future pandemics 


{] 
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be interesting to observe by 


will 
t transpires m the future whether 


ntrol of epidemic influenza is at 


or whether what we have re- 

d in this paper and referred to 

is nothing more than the sharing 

me antigenic characteristic be- 

n 1957 Asian influenza, 

n influenza, swine influenza, and 
ps PRS influenza as well. 

Summary. |. Data have been pre- 

1 from the study of 312 individ- 


relative to their antibody response 


iccination with a monovalent 
influ vaccine. 
The individuals in this study, as 


in additional 250 persons on 
taff of the hospital who received 
me lot of vaccine, were followed 
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of these individuals exhibited signifi- 
cant local or systemic side effects. 

3. Individuals over the age of 40 
years, as a group, had a better response 
to a single dose vaccination than did 
persons under the age of 40. 

1. A 2-dose immunization with a 4- 
week interval between doses was su- 
perior to either a single dose or 2 
2 weeks apart, when a 200 chick cell 


doses 


ag¢lutinating unit monovalent vaccine 
was employed. 

5. The intracutaneous route of inoc- 
ulation was inferior to the subcutaneous 
route when given as a single injection 
to individuals without prior experience 
to the antigen. However, when admin- 
istered as the second dose of a 2-dose 
immunization schedule with a 4-week 
interval, the intracutaneous route and 
subcutaneous routes gave comparable 
responses. 

6. The availability of the Asian strain 
for incorporation ‘into a polyvalent 
vaccine makes possible a considerably 
broader 


scope of protection against 


epidemic influenza. 


uds side effects. Less than 3% 
NTS The drawing of blood specimens for antibody titrations and the 
keeping was an integral part of this investigation and the authors wish to 
t] indebtedness to Mr. Myron Shoemaker and Mrs. Vincent Cassella for their 
Similarly full credit is accorded to Armand N. DeSanctis, Frank P. Wiener, 
G. Malsberger and Raymond W. Ziegler for their part in performing the assay 
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number of antigenic variations avail- 
able to it and that sometime it might 
come full circle, returning to the anti- 
genic composition of earlier strains. We 
are quite intrigued by a report from 
Mulder® that he was able to demon- 
strate antibodies against the Japan/ 
305A strain in the sera from older 
individuals who would have been alive 
at the time of the 1888-90 influenza 
epidemic which also originated in Asia. 
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are inclined to believe that these find- 
ings are related to the reinforcement 
of antibody against the virus to which 
the individual received his primary 
experience in his youth as discussed 
by Davenport, Hennessy and Francis 
in 1953°. It is difficult to infer from 
the observed enhanced response to 
vaccination in older individuals whether 
this is simply related to multiple ex- 
posure to influenza in this older group 
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We have confirmed this observation in 
our own hospital population in patients 
over the age of 70 years” using a type 
of assay which has repeatedly shown 
titers <2 in over 600 individuals age 
19 to 70 when not exposed to influ- 
enza or vaccination. Further, using a 
1956 commercial vaccine which did not 
contain the 1957 Asian strain, we were 
able to elicit antibodies to Japan/305A 
virus in 3 of 25 (12%) of individuals 
over 70 years of age so treated. We 
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or whether this is indicative of shared 
antigenic characteristics between the 
earlier type A virus strains and the 
Asian strain. 

If, in fact, the Type A influenza virus 
has exhausted its possibilities for anti- 
genic variation, this is of considerable 
importance. Vaccination is the only 
present form of protection against in- 
fluenza and in the past it has been 
very difficult to prepare sufficient vac- 
cine to protect the population during 
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the first season of a major antigenic 
variation. If one could have in hand a 
vaccine composed of representative 
strains of influenza which could pro- 
vide protection against all variants 
likely to be encountered, he would have 
the means to prevent future pandemics 
of influenza. 

It will be interesting to observe by 
what transpires in the future whether 
the control of epidemic influenza is at 
hand or whether what we have re- 
ported in this paper and referred to 
above is nothing more than the sharing 
of some antigenic characteristic be- 
tween 1957 Asian influenza, 1888-90 
Asian influenza, swine influenza, and 
perhaps PRS influenza as well. 

Summary. 1. Data have been pre- 
sented from the study of 312 individ- 
uals relative to their antibody response 
to vaccination with a monovalent 
Asian influenza vaccine. 

2. The individuals in this study, as 
well as an additional 250 persons on 
the staff of the hospital who received 
this same lot of vaccine, were followed 
as regards side effects. Less than 3% 
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of these individuals exhibited signifi- 
cant local or systemic side effects. 

3. Individuals over the age of 40 
years, as a group, had a better response 
to a single dose vaccination than did 
persons under the age of 40. 

4. A 2-dose immunization with a 4- 
week interval between doses was su- 
perior to either a single dose or 2 doses 
2 weeks apart, when a 200 chick cell 
agglutinating unit monovalent vaccine 
was employed. 

5. The intracutaneous route of inoc- 
ulation was inferior to the subcutaneous 
route when given as a single injection 
to individuals without prior experience 
to the antigen. However, when admin- 
istered as the second dose of a 2-dose 
immunization schedule with a 4-week 
interval, the intracutaneous route and 
subcutaneous routes gave comparable 
responses. 

6. The availability of the Asian strain 
for incorporation into a polyvalent 
vaccine makes possible a considerably 
broader scope of protection against 
epidemic influenza. 


The drawing of blood specimens for antibody titrations and the 


detailed record keeping was an integral part of this investigation and the authors wish to 
acknowledge their indebtedness to Mr. Myron Shoemaker and Mrs. Vincent Cassella for their 
technical assistance. Similarly full credit is accorded to Armand N. DeSanctis, Frank P. Wiener, 
Richard G. Malsberger and Raymond W. Ziegler for their part in performing the assay 


procedures. 
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MEPHENTERMINE AND THE ARRHYTHMIAS 


By Witson, M.D. 
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M. J. OPPENHEIMER, M.D. 


(From the Department of Physiology, Temple University School of Medicine, 
Philadelphia, Pennsylvania ) 


Carpiac arrhythmias continue to 
constitute a serious therapeutic prob- 
lem (Soloff®). Ectopic impulse forma- 
tion in the ventricle may, under the 
influence of anesthesia and surgical 
manipulation, develop into ventricular 
fibrillation. It has been said that anti- 
fibrillatory agents, therefore agents to 
abolish ectopic impulse formation, 
should have their major effect in pro- 
longing the refractory period with a 
minor decrease in conduction velocity 
(Meek*). On the other hand, a mem- 
ber of the pressor amine group of 
drugs, mephentermine sulfate, has 
been proved to be an effective anti- 
fibrillatory agent (Lynch, Webber and 
Oppenheimer® ). The mechanism of 
this protective action is due to a direct 
myocardial influence. The fundamental 
properties of conduction velocity and 
refractory period are changed (Stewart 
et Velocity of is 
accelerated, that is, conduction time is 
shortened. The refractory period is 
shortened. Therefore, it becomes evi- 
dent that in the pharmacological modi- 
fication of arrhythmias (Moe*) alter- 
nate explanations are possible. 

With these effects upon the myo- 
cardial parameters of conduction 
velocity and refractory period, it 
would seem possible to favorably in- 
fluence other cardiac arrhythmias. In- 


* Available as Wyamine Sulfate, 
( 300 ) 
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Laboratories, Philadelphia, 


deed, this has been shown to be true 
in experimentally produced arrhyth- 
mias in the dog (Oppenheimer et al.™'8), 

The cardio- salutary actions of me- 
phentermine sulfate have been dem- 
onstrated in the dog (Oppenheimer, 
Lynch and Barrera‘). With this experi- 
mental evidence, new concepts for the 
therapeutic approach of arrhythmias 
have been advanced. The need for 
new anti-arrhythmic drugs is evident 
( Wiggers" ). 

The purpose of this clinical study 
is to evaluate the acute response of 
various cardiac arrhythmias in the ab- 
normal heart, to mephentermine sulfate. 


Material and Methods. 
were studied, 8 males from 52 to 80 years 
and 4 females from 24 to 36 years of age. 
One was studied on two different occasions. 

Seven had arteriosclerotic heart disease; 3, 
hypertensive heart disease; 1, active rheu- 
matic fever; and 1, a congenital complete 
heart block. Six were in chronic congestive 
heart failure and one had had a recent myo- 
cardial infarction. Nine were receiving digi- 
talis; one was considered to have digitalis 
toxicity. 

After a 12-lead electrocardiogram and after 
a long tracing of the lead that showed best 
either the P wave or the arrhythmia, mephen- 
termine sulfate* was given intravenously. 
Subsequent long tracings were taken after 
each administration of mephentermine sulfate 
and from 10 minutes to 413 hours after com- 
pletion of total dosage. In some cases electro- 
cardiograms were taken the next day. 


Twelve patients 


Pennsylvania. 
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Ampules containing 10 ml., 15 mg. per 
ml. of mephentermine sulfate were used. The 
drug was given undiluted intravenously by 
syringe, in divided doses. The range of total 
dosage was between 1 and 3 mg. per kilo- 
gram of body weight. 

The cases were classified according to the 
type of arrhythmia and according to the pres- 
ence of atrioventricular block. 


Results. Group 1 (ECTOPIC IMPULSE 
FORMATION OTHER THAN ATRIAL FIBRIL- 
LATION ). There were 6 patients in this 
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reduction in the frequency of ventric- 
ular ectopic impulse formation. No 
obvious reason was apparent for this 
difference. 

Ventricular bigeminy was present in 
the control electrocardiogram in 2 pa- 
tients. One (A.N.) had a radial pulse 
of 44 per min. and an apical rate of 
88 per min. Constant coupling was 
present. The patient was not receiving 
digitalis and seemed to be in remark- 


Figure 


P-R=0.16 5 


TT 
P-R=0.16 Rate=100 VPC= 9/100 Beats 


Fig. 2.—An 80-year-old man with hypertensive cardiovascular disease, B.P. 200/110. Control 


regularly. Control record (A 


) shows a sinus rhythm with VPC (1.). After 60 mg. mephenter- 


mine IV, VPC (2.) appeared less frequently and 10 minutes after receiving a total of 90 mg. 


of mephentermine, only an occasional VPC (3.) was evident with sinus tachycardia. 
) the sinus mechanism persisted with the occasional VPC (4.). 


hours later (D 


group (Table 1). One patient (I.W.) 
was studied twice. A second patient 
(B) had two separate mechanisms of 
ectopic impulse formation, probably as 
a result of digitalis toxicity. Five of 
the patients were receiving digitalis. 
The frequency of ventricular ectopic 
impulse formation was markedly re- 
duced in 4 patients. (Fig. 1). This ef- 
fect lasted longer than 25 minutes and 
was usually over in 90 minutes. In a 
fifth patient there was no appreciable 


Two 


ably good health for his age (80). At 
the peak effect the radial and apical 
pulse were the same (92 per min.) and 
the frequency of ectopic impulse forma- 
tion was one third of control (Fig. 2). 
The other (I.W.) had _ bidirectional 
ventricular premature systoles. Again 
constant coupling was present in the 
control electrocardiogram. There were 
two foci of ectopic impulse formation 
with a constant alternation of the focus. 
The apical rate was 100 per min. with 
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a radial pulse deficit. The diagnosis was 
active rheumatic fever, yet with very 
few symptoms. At the peak effect the 
electrocardiogram showed a_ sinus 
rhythm at a rate of 100 per min. At this 
time, every third systole had the ap- 
pearance of a fusion complex. The 
QRS complex was widened (0.16 sec. 
rather than 0.10 sec. otherwise pres- 
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lation. The increase in the ventricular 
rate had a mean of 38%. The tachy- 
cardia was over within 2 hours. 

GROUP 3. (ATRIOVENTRICULAR HEART 
BLOCK). There were 7 patients in this 
group (Table 3). Three had first de- 
degree A-V block, 2 second degree and 
2 complete block. All the patients ex- 
cept one (C.H.) were receiving digitalis. 


A 
Rate: Apicai= 88, Radial=44 | 
B 
D 


Fig. 2—An 80-year-old man with hypertensive cardiovascular disease, B.P. 200/110. Control 
record (A) shows bigeminal rhythm. After 15 mg. of mephentermine (B) coupling persisted. 


Following 30 mg. mephentermine (C) a break in bigeminus begins. 


A predominant sinus 


rhythm with occasional extrasystoles (1) and coupling (2) is evident after 98 mg. of 
mephentermine. 


ent), slightly different from the domi- 
nant complex, occurred early and with 
a preceding short PR interval. 

In the sixth patient (N.S.) the pre- 
mature nodal systoles were abolished 
with a 19% increase in rate. The increase 
in ventricular rate ranged from 0% to 
37.5% with a mean of 16.3%. 

GROUP 2. (CHRONIC ATRIAL FIBRILLA- 
TION). Each of the patients in this 
group had long-standing atrial fibrilla- 
tion. All were receiving digitalis. There 
was no apparent influence on the fibril- 


The patient (C.H.) had a congenital 
complete A-V block. In this patient 
(C.H.) and the other patient (S.) with 
complete block and A-V dissociation, 
the effect was to increase both the 
atrial and ventricular rate without re- 
duction of the A-V block. 

That there is an effect upon the 
atrioventricular nodal conduction was 
shown quite clearly in the case of the 
patient (B). The control electrocardio- 
gram revealed atrial tachycardia and 
a second degree A-V block with 2:1 
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and 1:1 conduction. The atrial rate was 
187 per min. and the ventricular rate 
144 per min. At the peak effect both 
the atrial and ventricular rates were 
185 per min. The rhythm was atrial 
tachycardia with 1:1 conduction 
(Fig. 3). 

In another patient (J.S.) a second 
degree A-V block with predominant 
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was present 24 hours later. In this 
patient the heart rate did not change. 
The electrocardiograms of 2 other pa- 
tients showed a decrease in the PR 
interval of 0.04 sec. The heart rate 
increased less than 20%. 

GROUP 4 (BUNDLE BRANCH BLOCK). 
There was no apparent effect upon the 
electrocardiograms of patients with 


Fig. 3.—A 70-year-old man with chronic heart failure developed digitalis intoxication. Other 

therapy included quinidine and potassium chloride. The control record (A) shows paroxys- 

mal atrial tachycardia with variable block (1) and VPC (2). After 15 mg. mephentermine 

sulfate IV (B), VPC and variable heart block disappeared. However, these abnormalities 

returned after 37.5 mg. mephentermine had been given (C). Following administration of 

a total dose of 45 mg. mephentermine (D & E) the paroxysmal tachycardia persisted and 
was converted with prostigmine. 


2:1 conduction changed to lesser de- 
grees of A-V block with 3:2; 5:4 and 
1:1 conduction. In this patient the 
atrial rate increased 16.6% or 20 beats 
per minute. The ventricular rate in- 
creased 36.6% or 33 beats per minute. 

Of the 3 patients with first degree 
A-V block, one (I. W.) had an elec- 
trocardiographic change in the PR 
interval from 0.26 sec. to 0.20 sec. at the 
peak effect. The shortened PR interval 


bundle branch block of organic origin 
other than an increased sinus rhyth- 
micity. 

NONELECTROCARDIOGRAPHIC EFFECTS. 
There was an inconstant elevation of 
the blood pressure. Five of the patients 
seemed to experience no_ subjective 
sensations. One patient spoke of a 
sense of well being. Of the: remaining 
§ patients, each had mildly unpleasant 
subjective sensations. Prominent com- 


Figure 3. 

Rate: Atrial 187 Vent +122 VPC 38/Min 
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plaints included (1) apprehension or 
nervousness and (2) a _ sense of 
warmth and tingling or itching of the 
skin and (3) a desire to void. There 
was present a slight increase in res- 
piratory rate, occasional nausea, pers- 
piration and increased lacrimal gland 
activity. 

Discussion. These studies show that 
mephentermine sulfate has an anti- 
arrhythmic effect upon the human dis- 
eased heart. This evidence represents 
clinical confirmation of the results ob- 


tained in the laboratory with the 
experimental animal (Oppenheimer, 


Lynch and Ascanio’‘). 

The frequency of premature ectopic 
impulse formation was reduced in 5 
of 6 patients studied. Of these 5 cases, 
2 had a significantly increased heart 
rate, and 3 did not. In the patient 
without appreciable change in fre- 
quency of ectopic impulse. formation 
the heart rate was significantly in- 
creased. 

The mechanism of ectopic impulse 
formation is complicated. Experi- 
mentally it has been shown that extra- 
systoles may originate from the edge of 
a necrotic zone where conduction is 
slow (Moe®). A focus of increased ex- 
citability in the myocardium may be 
responsible for the ectopic impulse. It 
is possible that with a slowing or block- 
ing of conduction in an area of the 
myocardium, that automaticity remains 
normal, accounting for the ectopic im- 
pulse (Moe and Mendez®). The de- 
creased conduction time produced by 
mephentermine allows the total ven- 
tricle to be refractory at one time, thus 
permits only one order of excitation, 
thereby decre: asing the likelihood of 
ectopic impulse formation ( Oppen- 
heimer, Lynch and Barrera’). An in- 
crease in heart rate may be invoked 
as the mechanism. However, it is to be 
noted that the reduction in frequency of 
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ectopic impulse formation did not 
correlate well with a faster heart rate. 

The salutary action of mephenter- 
mine upon the heart is well seen in 
the 2 patients with a ventricular bigemi- 

nal rhythm and a radial pulse deficit. 
In the one patient (A.N.), 80 years old, 
who -was not receiving digitalis, prob- 
ably degenerative myocardial disease 
was responsible for a decreased veloc- 
ity of conduction (prolonged conduc- 
tion time) through the ventricular 
muscle mass (Wiggers!*). The ectopic 
ventricular systole suggests abnormal 
excitation and the 50% radial pulse defi- 
cit suggests abnormal contraction of 
myocardial fractions (Wiggers'*). The 
response to mephentermine was mani- 
fested by an increase in heart rate of 
4 systoles per min., a reduction in the 
frequency of ectopic impulse formation 
and no pulse deficit. The myocardial 
action of mephentermine to increase 
velocity of conduction (Oppenheimer, 
Lynch and Barrera* ) may correct faulty 
excitation and the positive inotropic 
action of the amine may aid con- 
traction (Goldberg et al.*?, Oppen- 
heimer, Lynch and Barrera’, Welch 
et 

In the other patient (I.W.), whose 
diagnosis was active rheumatic fever, 
acute inflammatory foci may be in- 
voked as the mechanism producing 
abnormal ventricular excitation. 

In 4 patients with chronic atrial 
fibrillation and in one patient with 
atrial tachycardia, no salutary effect 
upon the cardiac action was observed. 
Therefore, we were unable to confirm, 
clinically, the thesis that the excitatory 
gap of a circus movement may be 
closed by increasing the velocity of 
conduction. Dog experiments were in 
acute normal hearts, however, and 
these observations were in chronic 
cases probably with organic heart 
disease. 

In another patient (B.) mephenter- 
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mine, in the doses used, had no recog- 
nizable effect upon the atrial tachy- 
cardia. However, the second degree 
atrioventricular block was abolished. 
This response is consistent with the 
action of mephentermine on the atrio- 
ventricular node and bundle as deline- 
ated in the experimental dog (Stewart 
et al.’°), 

Recently, there has been an ap- 
parent increase in the number of 
patients with atrial tachycardia and 
second degree atrioventricular block. 
It is felt that this may represent more 
complete diuretic control of patients 
receiving digitalis (Soloff?). We have 
not pursued the use of mephentermine 
in this arrhythmia. At the present it is 
our feeling that a_ supraventricular 
tachycardia with atrioventricular block 
represents a contraindication to the use 
of mephentermine. 

The action of single doses of me- 
phentermine on the conductile tissue is 
to reduce the refractory period and to 
increased the velocity of conduction 
(Stewart et al.!°). In 3 patients with 
first degree atrioventricular block the 
conduction time was shortened to with- 
in normal limits. One patient (B.) with 
second degree atrioventricular block 
was dictnann d previously. In another 
pi atient the block was reduced indicat- 
ing a reduction of the refractory period. 
In 2 patients with complete atrioven- 
tricular dissociation the electrocardio- 
graphic findings indicate an increase 

both atrial and ventricular rhyth- 
micity. Lenthening of A-V conduction 
time observed in dogs with second 
doses or prolonged ocantaiatvation was 
not seen here?*. 

The anti-arrhythmic actions of me- 
phentermine suggest that this drug 
may be of greater value during anes- 
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thesia than generally recognized 
(Lynch, Webber and Oppenheimer ). 
The antifibrillatory action and the ac- 
tion upon the conduction system may 
be of value in the field of intracardiac 
surgery with the extracorporeal pump- 
oxygenator and the use of therapeutic 
cardiac arrest. Its usefulness against 
ventricular fibrillation in hypothermia 
is already established (Covino'). 

In patients with chronic congestive 
heart failure, theoretically, mephenter- 
mine as an oral preparation may find 
use as an adjuvant to digitalis, because 
of the direct action upon the heart 
muscle to increase the force of con- 
traction and to facilitate conduction. 

Summary. Mephentermine sulfate 
has an anti-arrhythmic effect upon the 
human diseased heart. This salutary 
action was especially noted in patients 
with ventricular ectopic systoles. 

The mechanism oi action is a de- 
crease in the refractory period, an in- 
crease in the velocity of conduction 
and a positive inotropic effect. 

In doses up to 3 mg. per kilogram 
administered intravenously there was 
no significant electrocardiographic ef- 
fect in patients with chronic atrial 
fibrillation. 

Effective reduction in functional 
atrioventricular block was produced. 
Supraventricular tachycardia with sec- 
ond degree atrioventricular block rep- 
resents a contraindication to the use of 
mephentermine. 

The antifibrillatory properties of 
mephentermine may be of value in 
open heart surgery with therapeutic 
cardiac arrest. 

Theoretically, an oral preparation of 
mephentermine may find use as an ad- 
juvant to digitalis in patients with 
chronic congestive heart failure. 
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SUMMARIO IN INTERLINGUA 
Mephentermina E Le Arrhythmias 


Sulfato de mephentermina exerce un effecto anti-arrhythmic super le morbide 
corde human. Su action salutatori esseva notate specialmente in patientes con 
ectopic systoles ventricular. 

Le mechanismo del action in question se manifesta in un reduction del periodo 
de refractorietate, in un augmento del velocitate de conduction, e in un positive 
effecto inotropic. 

Post doses de usque a 3 mg per kg, administrate per via intravenose, nulle sig- 
nificative effecto electrocardiographic esseva constatate in patientes con chronic 
fibrillation atrial. 

Un reduction effective del bloco atrio-ventricular functional esseva producite. 
Tachycardia supraventricular con bloco atrio-ventricular del secunde grado es 
un contraindication al uso de mephentermina. 

Le virtutes antifibrillatori de mephentermina es possibilemente de valor in 
cardiochirurgia aperte in casos de arresto cardiac therapeutic. 

Theoricamente, un preparato oral de mephentermina pote trovar uso como 
adjuvante a digitalis in patientes con chronic insufficientia congestive del corde. 
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CHEMICAL CONSTITUENTS OF PINE POLLEN AND THEIR POSSIBLE 
RELATIONSHIP TO SARCOIDOSIS* 


By Martin M. Cummiuncs, M.D. 
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VETERANS ADMINISTRATION 
WASHINGTON, D.C. 


AND 


C. Hupcins 
RESEARCH BIOLOGIST, TUBERCULOSIS RESEARCH LABORATORY, 
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WASHINGTON, D.C. 
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EPIDEMIOLOGICAL studies of a large 
series of patients with sarcoidosis re- 
vealed an interesting geographic distri- 
bution of the disease. in the Eastern 
United States (Michael et al.4, Cum- 
mings et al.*). The concentration of 
cases correlated well with the forest 
distribution in this country (Fig. 1). 


WESTERN FORESTS 
ROCKY MOUNTAIN FOREST 


PACIFIC COAST FOREST \ 


wonroresten 


Using this finding as a clue to etiology 
of the disease, a systematic study of 
various forest products (chemical and 
biological) was undertaken. During 
these studies a series of interesting 
observations have been noted which 
are the basis for this report. 
Nethercott and Strawbridge® claim 


EASTERN FORESTS 
NORTHERN FOREST 
centRar HARDWOOD FOREST 
SSS sourwern Forest 


TROPICAL FOREST 


Fig. 1.—Place of birth of veterans with sarcoidosis superimposed upon the forest distribution 
in the United States. 


*Presented at the 50th Annual Meeting of the American Society of Clinical Investigation, 


Atlantic City, N.J., May 5, 1958. 
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to have found mycolic and alpha epsi- 
lon diamino pimelic acids in lung and 
lymph node tissues of patients ” with 
sarcoidosis. Since these acids occur in 
tubercle bacilli and are not found in 
normal mammalian tissues, they rea- 
soned that sarcoidosis was a manifesta- 
tion of tuberculosis. 

Since we have found that the pine 
pollen has acid-fast staining qualities 
similar to those of the tubercle bacillus, 
we decided to determine whether this 
was due to the presence of lipids com- 
parable to those described in the 
tubercle bacillus (Stodola, Lesuk and 
Anderson ). It also seemed desirable to 
search for presence of alpha epsilon 
diamino pimelic acid shown to exist in 
the tubercle bacillus by Asselineau, 
Choucroun and Lederer?. 


Methods. Several varieties of pine pollen 
were examined microscopically for morpho- 
logical and tinctorial properties. Microscopic 
examination of wet-mount preparations of the 
pollens revealed a rather large round central 
cell body with bilateral wing-like air bladder 
appe ndages. Micrometer measurements of 
loblolly, slash, longleaf, shortleaf, california, 
white and black pine pollen, ranged from 
45 to 50 micra in diameter.* 

In attempting to suspend pine pollen in 
aqueous media, it became apparent that they 
were extremely resistant to wetting action, 
suggesting a hydrophobic coating on the cell 
wall. Therefore attempts to demonstrate the 
presence of lipoidal materials by staining were 
undertaken. The standard Ziehl-Neelsen 
method of staining used for the tubercle 
bacillus revealed that the pollen cells were 
markedly acid-fast, whereas the air bladders 
did not demonstrate acid fast characteristics 
(Fig. 2). In addition, pollens from ginkgo and 
golden larch (two other gymnosperms) dem- 
onstrated the same staining properties. Sev- 
eral varieties of tree pollens other than 
gymnosperms (oak, mulberry, sycamore, plan- 


*Pine polle ns were — ~~ by Drs. J. A. Hall, Forest Products Lab., 
Naval Stores Station, 


Madison, Wis., and E. L. Patton, 
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tain, maple and elm) failed to show acid 
fast properties. t 

The chemical methods of Anderson! were 
used to isolate a so-called “purified wax” 
fraction from the white pine pollen and from 
heat-killed human type (H 37 Rv) tubercle 
bacilli. Dry organisms were extracted four 
days with a 50-50 alcohol-ether mixture and 
an additional 4 days with chloroform. The 
chloroform extract was evaporated to dry- 
ness and the residue dissolved in ethyl ether. 
An equal volume of cold methanol was added 
to the other solution and a fine white precipi- 
tate formed overnight at 5° C. The insoluble 
material was redissolved in ethyl ether and 
reprecipitated with cold methanol. The re- 
sultant precipitates were dried in vacuo over 


P.O; and then finally ground in a mortar 
and pestle with potassium bromide. These 


mixtures were pressed into pellets for infra- 
red spectroscopy. Analysis was performed 
with a Model 21 Perkin-Elmer re cording infra- 
red spectrometer with sodium chloride 
optics. 

Dry pine pollen (white and california) and 
heat-killed tubercle bacilli, were subjected to 
6N-hydrochloric acid hydrolysis for 8 hours 
at 125° C., and treated according to the 
method reported by Nethercott and Straw- 
bridge for the identification of alpha epsilon 
diamino pimelic acid in sarcoid tissues. The 
resulting hydrolysates, and a 20 mcg. sample 
of pure D.A. P.§ were analyzed by the paper 
chromatographic technique of Rhuland et al.6 
using a methanol, water, HCl, pyridine sol- 
vent system. 

Results. The infra-red spectra of pine 
pollen “purified wax” and_ tubercle 
bacillus “wax” are presented in Fig. 3. 
The material from pine pollen and 
from the tubercle bacilli are very 
similar. However, they differ somewhat 
from the material isolated from lesions 
of sarcoidosis (Nethercott and Straw- 
bridge®). Both the pine pollen and 
the tubercle bacillus “wax” spectra are 
similar to a fraction isolated from the 
tubercle bacillus by Smith et al.? and 


U.S.D.A., 


U.S.D.A., Olustee, Fla. 


tTree pollens were ae supplied by Dr. Harry S. Bernton, Washington, D.C. 


{Infra-red spectroscopy performed by Rita A. McCallum, Nat. Cancer Inst., 


Maryland. 


§Sample of pure D.A.P. procured from the Mann Research Laboratories, 


Bethesda, 


New York, N.Y 
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designated as Compound C. This com- 
pound has been characterized as a 
diglyceride, composed of at least one 
long chain fatty acid. The reported 
melting point for this compound is 
59.5 to 60.5°. The melting points of 
our pine pollen lipid fraction and 
tubercle bacillus fraction were 53 and 
52° C. respectively. A mixture of the 
two compounds melted at 52° C. 
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the same Rf value as D.A.P., but giving 
a slightly different color reaction, was 
Sousa in the hydrolysate of the cali- 
fornia pine pollen. The olive-green 
ninhydrin color spots on the chromato- 
gram faded to a yellow-green color 
on standing and exhibited a faint pink 
fluorescence under ultraviolet light. 
This chromatogram is similar to that 
reported for D.A.P. by Work’, 


CY) OAR 


WHITE 


g. 4.—Paper chromatogram (tracing) of acid hydrolysates from H37 Rv tubercle bacilli, 


white and California pine pollen, and 20 mcg. sample of D.A.P. 


Mycolic acid could not be demon- 
strated in pine pollen lipids by chroma- 
tographic and spectrographic _ tech- 
niques. * 

The paper chromatogram of white 
pine and california pine pollen, tu- 
bercle bacillus and pure D.A.P. acid 
hydrolysates is presented in Fig. 4. An 
amino acid having an Rf value of 0.23 
and giving the olive-green ninhydrin 
color reaction characteristic of the con- 
trol D.A.P. was present in the hydro- 
lysate of the white pine pollen and the 
tubercle bacillus. An amino acid with 


Asselineau, Choucroun and Lederer’, 
and Nethercott and Strawbridge'. 

Using the methods of Anderson! for 
fractionation of the tubercle bacillus 
lipids, we have also found that the 
pine pollen contains phospholipid, 
chloroform soluble waxes, alcohol- 
ether soluble lipids and firmly bound 
lipids, similar to those described for 
the tubercle bacillus. 

Suspensions of pine pollen in paraf- 
fin oil injected intracutaneously in 
guinea pigs rendered hypersensitive to 
tuberculin with Freund’s adjuvant, 


*Kindly performed by Dr. Edgar Lederer, Paris, France. 
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evoked indurated nodules in 4 to 5 
days. These nodules persisted for 10 
days and then disappeared. Five 
months later the animals were sacri- 
ficed and revealed a small round lesion 
at the site of the injection as well as 
enlargement of the regional lymph 
nodes. Histological studies of these 
lesions in the subcutaneous tissues and 
of an area of mediastinal tissue demon- 
strate the presence of epithelioid cell 
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these preliminary experiments have 
not succeeded in producing widespread 
systemic involvement, we believe 
further experiments involving longer 
incubation periods are justified. 

From the alcohol-ether soluble frac- 
tion of pine pollen, an acetone insoluble 
phosphatide was obtained which when 
injected intracutaneously in normal 
guinea pigs, induced an epithelioid cell 
reaction in 5 to 7 days. Serial biopsy 


Fig. 5.—Photomicrograph (150 x) of 


granulomata similar to the “hard 
tubercle” (Figs 5 and 6). These tissues 
do not reveal acid-fast bacilli when 
stained with carbol fuchsin. Therefore, 
we do not believe that the lesions were 
produced by the Freund’s adjuvant. 
Stained preparations of tissues from 
animals receiving Freund’s adjuvant 
alone did reveal acid-fast bacilli. Pine 
pollen suspensions injected into normal 
guinea pigs revealed local lesions with 
no extension to other organs. Similar 
lesions were noted when the pollen 
was ground in a ball mill and was in- 
jected as a saline suspension. Although 


“hard tubercle” 
normal guinea pig 5 months following the injection of pine pollen suspended in paraffin oil. 


formation in subcutaneous tissue of 


of the lesions revealed the presence 
of epithelioid and numerous giant cells 
in 21 days. Also, giant cells were dem- 
onstrated in splenic tissues of rabbits 
and guinea pigs, 21 days following in- 
traperitoneal or subcutaneous injections 
of this pine pollen phosphatide 
(Fig. 7). 

Discussion. The finding of an acid- 
fast lipid fraction similar to a lipid 
fraction of the tubercle bacillus and 
D.A.P. in pine pollen obtained from 
the geographic area of sarcoidosis 
leads to interesting speculation. It does 
not support the implication that the 


} 
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Fig. 6.—Photomicrograph (150 x ) of epithelioid cell reaction in mediastinal tissues of guinea 
pig 5 months following the injection of pine pollen suspended in paraffin oil. 


Fig. 7.—Photomicrograph (600 x ) of giant cell in the splenic tissues of guinea pig 21 days 
following the injection (S.C.) of Pine pollen phosphatide fraction suspended in saline. 
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presence of these constituents in sar- 
coid lesions necessarily points to the 
tuberculous etiology of sarcoidosis sug- 
gested by Nethercott and Strawbridge’. 
Indeed we cannot agree that these 
workers demonstrated mycolic acid in 
lesions from sarcoidosis but rather we 
believe they found a less specific ma- 
terial composed of a triglyceride of 
fatty acids. We believe they have good 
evidence that D.A.P. exists in sarcoid 
lesions. It is not inconceivable, how- 
ever, that the presence of an acid-fast 
lipid and D.A.P. in mammalian tissues 
might be the result of exposure of the 
susceptible host to pine pollen, or in- 
deed it may be learned that similar 
compounds exist in a wide variety of 
biological materials. 

It is suggested that pine pollen may 
be added to the list of chemical and 
biological agents capable of inducing 


ACKNOWLEDGMENTS: We are grateful to Dr. 
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epitholioid cell granuloma. We offer 
this as a suspect which fits the epi- 
demiologic pattern of sarcoidosis, al- 
though proof is still lacking to establish 
it as a cause of the clinical disease or 
syndrome. 

Summary. 1. Pine pollen has been 
demonstrated to have acid-fast staining 
characteristics similar to the tubercle 
bacillus. 

2. An acid-fast lipid and an amino 
acid having the characteristics of alpha 
epsilon diamino pimelic acid have 
been found as constituents of the pine 
pollen. 

3. Pine pollen is capable of evoking 
epithelioid cell granulomata in normal 
animals. More diffuse lesions are found 
in tuberculin-hypersensitive animals 
and in normal animals injected with 
chemical fractions derived from pine 
pollen. 


Max Michael who first suggested that sar- 
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coidosis might be related to an environmental factor associated with the rural distribution of 
the disease, and to Dr. Samuel P. Martin who called to our attention the fact that pine 
pollen may occasionally be found in sputum during the spring and summer months. Dr. D. W. 
Smith kindly reviewe -d our infra-red spectrograms and pointed out the similarity of the pollen 

“purified wax” to a diglyceride isolated from the tubercle bacillus. 
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SYSTEMIC LUPUS ERYTHEMATOSUS: A CLINICAL REPORT 
OF 47 CASES WITH PATHOLOGIC FINDINGS IN 18 


By G. DANIEL CoPpELAND, M.D. 
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ASSOCIATE RESIDENT IN MEDICINE 


AND 


THomas N. STERN, M.D. 
INSTRUCTOR IN MEDICINE 


(From the Department of Medicine, University of Tennessee and the City of Memphis 
Hospitals, Memphis, Tennessee ) 


Lupus erythematosus, once thought 
to be a medical curiosity, has been di- 
agnosed with increasing frequency 
since the description of the ‘ ‘LE” phe- 
nomenon by Hargraves’? in 1948; it 
is now seen on a general medical ser- 
vice as often as such diseases as per- 
nicious anemia (Dubois>) and acute 
glomerulonephritis. 

Lupus erythematosus in its discoid 
form was first described by Biett? in 


groups have been made by Dubois’, 
Harvey", Jessar'* and Haserick!2. It 
is our purpose to present observations 
on 47 patients from the John Gaston 
Hospital with this diagnosis and to 
compare our data with that from other 
large series. 

INCIDENCE. Forty (85%) of our pa- 
tients were Negroid; 7 were Caucasian. 
The racial incidence corresponds to 
the percentage of each group admitted 


TABLE 1—A COMPARISON OF TOTAL ADMISSIONS WITH ADMISSIONS 


DUE TO LE 
Year 1949 1950 195] 1952 1953 1954 1955 
Total admissions 17,808 18.587 19,056 20,608 21,339 21,961 21,642 
Medicine admissions 2,535 2,464 2,867 2,718 2669 2,382 2,772 
Admissions for LE 4 ll 10 15 9 7 4 


1833; in 1872, Kaposi® called atten- 
tion to the systemic manifestations of 
the disease. Libman and Sacks!® de- 
scribed the nonbacterial verrucous 
endocarditis seen in systemic lupus 
erythematosus (hereafter called SLE) 
in 1924. The pathological changes in 
23 patients were excellently detailed 
by Baehr, Klemperer and Schifrin?. 

It is only since Hargraves discovery, 
however, that it has been possible to 
compile large clinical groups of pa- 
tients with SLE. Studies on such 
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to this hospital (89 and 11% respec- 
tively), a fact previously noted by 
Dubois® and Harvey'’. Three (7%) 
were males; 44 (93%) were females. 
The incidence of SLE in females of 
this series falls between the extremes 
reported by Harvey (78%) and Jessar 
(98%). Table 1 compares total admis- 
sions and medical admissions for 7 
years with total admissions for SLE in 
the same years. It can be seen that 
SLE accounts for .33% of medical and 
.043% of total hospital admissions. 


| 


is 


id 


_ The age of onset, by history of first 
symptom due to SLE, is depicted 
graphically in Fig. 1. From this graph 
it is apparent that the most frequent 


Number of Cases 


50-60} 


Decade of Onset 
Fig. 1 


age of onset was the third decade of 
life. The oldest patient was 58 years 
old at the appearance of initial symp- 
toms; the youngest was 6 years old. 
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SYMPTOMS AND PHYSICAL sIGNs. Arth- 
ritis and arthralgia were by far the 
most common initial manifestations of 
SLE in our patients. Sixteen of our 
47 patients presented first with arthritis 
or arthralgia alone while an additional 
6 patients presented with arthritis and, 
concurrently, another symptom of 
SLE. Other common presenting symp- 
toms were skin eruption, malaise, 
fatigue, weakness and fever. An occa- 
sional patient presented with purpura, 
gastrointestinal symptoms, cardiovas- 
cular symptoms, weight loss, positive 
serology or neurological symptoms. 
Such an initial manifestation may pre- 
cede the full-blown picture of SLE 
by months or years. The actual fre- 
quency of initial manifestations may be 
seen in Table 2. From the Table, 
which includes comparable data from 
2 other series, it can be seen that, in 
essence, the figures correspond. The 
time interval between the first symp- 
tom referable to SLE and the first 
hospital admission varied from 2 days 
to 20 years in this series. 

An interesting case with an unusual 
mode of onset is presented below; other 
unusual syndromes in SLE have been 
well described by Meacham and 
Weisberger”. 

Case Reports. casE 1. E.S., a 33-year-old 
colored woman was admitted to the John 


Gaston Hospital on January 22, 1955, with 
the chief complaint of vaginal bleeding of 


TABLE 2.—INITIAL SYMPTOM 


This Serieis Harvey Dubois Total 
——., 105 Pts. 62Pts. 214 Pts. 


Patients % % % % 
Arthralgia 18 38 47 34 42 
Skin eruption 14 30 20 27 24 
Fever 5 11 23 1.6 14 
Malaise, fatigue 3 6 17 — 14° 
Gastrointestinal 3 6 Se | 1.6 4.6 
Neurological 2 4 1 ao 2° 
Purpura 1 2 
Weight loss 1 2 7 1.6 4.2 


If 2 complaints presented simultaneously, the more diagnostic was recorded. 


*152 patients. 
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3-weeks’ duration. Previous menstrual periods 
had been normal and at regular intervals of 
28 days. Her last menstrual period was on 
December 20, 1954. The past history revealed 
the presence of grand mal epilepsy since 
the age of 9 years. She was followed in the 
Outpatient Department of the John Gaston 
Hospital, and her seizures were controlled 
by Dilantin, 0.4 gm. daily. Physical exami- 
nation revealed no significant abnormalities. 

Laboratory. The hematocrit was 12%. The 
total white cell count ranged between 2600 
and 7600 per c.mm. Thrombocytes were 4 
per 100 oil immersion fields (normal 300 to 
1000), and the bleeding time was 20 min- 
utes. The tourniquet test was strongly posi- 
tive, and two LE cell preparations were 
negative. The total protein was 7.9 gm.% 
with albumin 3.4 gm.%, and globulin 4.5 
gm.%. Two bone marrow aspirations showed 
an adequate number of nonplatelet forming 
megakaryocytes. Since no rise in thrombo- 
cytes eccurred and the patient continued to 
bleed, on May 5, 1955, a splenectomy was 
performed. Pathological examination _ re- 
vealed a spleen weighing 238 gm., with 
lymphocytic and reticuloendothelial hyper- 
plasia; the vessels were of normal appearance. 
The result of the splenectomy was not im- 
pressive. Just following surgery the thrombo- 
cyte count rose to 224 per 100 oil immersion 
fields but fell after 10 days to presplenectomy 
levels. Bleeding was controlled by oral corti- 
costeroid administration, and Dilantin was 
replaced by phenobarbital, 0.4 gm. daily, 
since it was thought that Dilantin might 
possibly be responsible for the thrombocyto- 
penia. The platelet count returned to normal 
in October, 1956. The patient was _ read- 
mitted on April 6, 1956, with the chief com- 
plaint of fever, lethargy and joint swelling of 
3-weeks’ duration. Physical examination re- 
vealed the blood pressure to be 115/80, the 
temperature 100.4°, and respirations 24 per 
minute. The right wrist and knee were red, 
hot and tender and contained an effusion. 
A generalized nontender lymphadenopathy 
was noticed. A chest roentgenogram showed 
bilateral minimal pleural effusion. Laboratory 
studies revealed the following: The hemato- 
crit was 28%. The total white count ranged 
between 3300 and 10,800 with a normal 
differential. Platelets were normal in num- 
ber. Urinalysis revealed 2+ protein, 3 to 4 
leukocytes and red blood cells, and a few 
granular casts per high power field. Total 
proteins were 9.5 gm.% with 2.2 gm. albumin 
and 7.3 gm. globulin. The sedimentation rate 
was 61 mm. per hour and 3 LE cell prep- 
arations were positive. During the hospital 
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course a pericardial friction rub appeared, 
and the electrocardiogram showed serial 
ST-T wave changes compatible with peri- 
carditis. The patient was given corticosteroids 
and showed an excellent response with com- 
plete disappearance of symptoms. She has 
been admitted twice since that time; on 
both occasions fever, joint symptoms and 
bilateral pleurisy recurred when the corti- 
costeroids were discontinued. Administration 
of corticosteroid therapy relieved symptoms. 
The patient is at present (April, 1957) 
asymptomatic and is maintained on 30 mg. 
hydrocortisone daily. 


CLINICAL CHANGES IN SLE. In Table 
3 the changes observed during the 
course of SLE in our patients are 
enumerated and compared with 3 
other series (Dubois®, Harvey et al.™ 
and Jessar, Lamont-Havers and 
Ragan"). General manifestations were 
the most ubiquitous of all changes. 
Fever was present at some time in all 
47 patients; weight loss was present 
in 40 Forty-one patients had 
synovitis; 28 of these exhibited objec- 
tive evidence of joint inflammation, 
while 13 patients complained of aching 
joints without objective findings. Skele- 
tal deformities as manifested clinically 
by permanent limitation of joint mo- 
tion or by roentgenographic abnormali- 
ties were infrequent. Seven of the 28 
patients with objective arthritis sus- 
tained deformities which were indis- 
tinguishable from those of rheumatoid 
arthritis, on clinical as well as on radio- 
logical grounds. The proximal inter- 
phalangeal, metacarpophalangeal, and 


knee joints were most frequently 
affected; ankles, elbows and _ wrists 


were less frequently involved. 

A total of 41 patients had skin le- 
sions of one or more types. The classi- 
cal butterfly eruption occurred in 29 
patients; in most of these, an eruption 
occurred in another location also. 
Twenty-eight (59%) of our patients 
showed areas of hyperpigmentation. In 
8 patients, the only skin manifesta- 
tions present during the course of the 
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TABLE 3.—INCIDENCE OF SIGNS AND SYMPTOMS DUE TO SLE 


Harvey Dubois Jessar Total 
No. of % of 105 Pts. 62 Pts. 44 Pts. 258 Pts. 
Patients _ Patients % % % % 
General 
Fever 47 100 86 97 95 93 
Weight loss 40 85 71 82 100 81 
Joints 
Total _ 4:1 87 90 90 77 88 
Arthralgia alone 13 28 
Deformities 15 27 30 25+ 
Skin and mucous membranes 
Total 41 87 85 84 68 82 
Butterfly 29 62 39 69 — 53+ 
Nonspecific 
generalized 3 6 — 
Hyperpigmentations 28 59 12 16 24t 
Photosensitivity 7 15 11 40 — 21+ 
Purpura 6 13 9 — — 10.5t 
Alopecia 10 21 3 51 — 21+ 
Mucous membranes 12 26 14 11 18 16.3 
Reticuloendothelial system 
Total 46 98 — 
General lymphadenopathy 32 68 3 42 37 42.6 
Local lymphadenopathy 6 13 24 — — 20t 
Hepatomegaly 20 43 32 34 29 34 
Splenomegaly 9 19 15 8 27 16.3 
Serous membranes 
Pleurisy 23 49 56 60 20 49.6 
Pleurisy with effusion 14 30 16 55 39 31.8 
Pericarditis 11 23 45 | 23 36.8 
Ascites 9 19 —_ 94 — 22 
Lungs 
Pneumonitis 24 51 45 20 
Eyes 
Retinal lesions 21 45 30 32 20 31.8 
Cardiovascular system 
Total 39 83 52 — 70 64 
Cardiomegaly 24 15 — 28} | 
Heart murmurs 27 57 44 42 55 47.8 
Hypertension® 10 21 14 a 1 17 
Failure 19 40 8 — — 18} 
EKG abnormality 23 49 5 37 — 24+ 
Gastrointestinal tract 
Total 26 55 — — — 
Abdominal pain 17 36 10 37 22 23.2 
Vomiting 15 32 11 40 — 24.4t 
Nausea 14 30 14 36 18 22.8 
Diarrhea 5 11 8 21 — 11.64 
Melena 4 8 5 — — 6} 
Hematemesis 4 8 — 
Dysphagia 4 8 6 6.6} 
Central Nervous System 
Total 17 36 3 60 18 39.5 
Convulsions alone 7 15 17 31 18.2 
Psychiatric impairment 6 13 19 29 ¢ 17.4 
Chorea and convulsions 1 2 — 
Facial weakness and 
Nystagmus and 
convulsions 1 2 — 
Transient hemiparesis 1 2 — 
Hemiplegia — — 2 — 2 1.5]| 
“Diastolic blood pressure of more than 100 mm. Hg before the appearance of uremia. 
1152 patients §109 patients 
+214 patients '||196 patients 
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disease were scattered areas of hyper- 
pigmentation. This is a much higher 
incidence of this change than has been 
reported in other series. It is thought 
that this may be related to the fact 
that our patients are predominantly 
Negroes. It is well known that dark 
skins respond to any trauma with 
marked hyperpigmentation and _ also 
depigmentation. The low incidence of 
photosensitivity in this series may also 
be accounted for by the pre- -existing 
darkness of the patients’ skins. Only a 
gener maculopapular rash _pre- 
sented in 3 patients. Purpura, a rare 
finding in SLE, was present as the 
solitary skin lesion in only one patient. 
One-fourth of the patients having skin 
lesions in this series had alopecia sec- 
ondary to scalp lesions. Prior to 
Hargraves’ s description of the LE cell, 
no case was clinically diagnosed in this 
series in the absence of skin changes. 
Involvement of the reticuloendo- 
thelial system was very common. Gen- 
eralized lymphadenopathy was present 
in 32 patients; localized lymphadenop- 
athy in 6 patients. No explanation can 
be offered for the relatively high inci- 
dence of ly mphadenopathy in this 
series. The liver was palpably enlarged 
in 20 of our patients; the spleen in 9% 
The classical frequent occurrence or 
serous membrane involvement was con- 
firmed by the demonstration of pleurisy 
in 23 patients, ascites in 9, and peri- 
carditis in 11. The clinical diagnosis of 
pericarditis was made either by ascul- 
tation of a friction rub or by aspiration 
of a pericardial effusion; it is inter- 
esting to note that microscopic exami- 
nation of the pericardial fluid in one 
patient revealed typical LE cells. 
Pneumonitis was present at some 
time in 24 of our patients; this had 
the physical and radiological charac- 
teristics of a bronchopneumonia. An 
occasional case showed plate atelecta- 
A number of these pulmonary in- 
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filtrates resolved on steroid therapy 
alone without the use of antibiotics. 
The definite diagnosis of lupus pneu- 
monia (noninfectious) could be veri- 
fied only at necropsy in these patients. 
Fundoscopic lesions, as evidenced by 
exudates, hemorrhages, or cy toid 
bodies, were observed in 21 patients. 
Involvement of the cardiovascular 
system was marked by cardiomegaly 
in approximately one- -half of our cases 
Heart murmurs were present fr equently 
in the apical or pulmonic region but 
had no distinguishing characteristics. 
Ten of our patients manifested a dia- 
stolic hypertension of 100 mm. Hg or 
more. Clinical evidence of cardiac de- 
compensation occurred at some time 
during the course of the disease in 19 
patients. It is our opinion that the rel- 
atively high incidence of cardiovas- 
cular ‘complications in this series may 
be related to the known high incidence 
of hypertensive cardiov escular disease 
in Negro people in the United States 
(Friedberg* and White**); in other 
words, the hypertension may not be 
related to the SLE. Of the 9 patients 
in this series with clinical ascites, 7 
also had definite cardiac failure. Car- 
diac failure was also present in 12 of 
the 20 patients with hepatomegaly and 
might account at least in part for these 
signs. Electrocardiograms were per- 
formed on 39 patients. Fourteen of 
these were normal or showed only 
sinus tachycardia. Ten electrocardio- 
grams revealed low voltage; of these 
8 were on patients who either clinically 
or at necropsy had a pericardial effu- 
sion. Only 4 electrocardiograms showed 
changes compatible with pericarditis. 
An atrioventricular conduction defect 
(first degree atrioventricular block) 
was found on the tracings of 4 ase 
2 of these were on digitalis Soeey at 
the time of the tracing and 2 were not. 
This incidence of conduction defect 
corresponds with the incidence found 
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in Harvey's larger series!!. Eight pa- 
tients had nonspecific ST-T wave 
changes or P-wave abnormalities. Left 
ventricular strain pattern was present 
in 3 patients. 

One or more gastrointestinal symp- 
toms occurred in 27 of this series; of 
these, the most prominent were pain 
(17 patients), vomiting (15) and 
nausea (14). Usually some explana- 
tion such as hepatomegaly or bleeding 
diathesis could be found to account 
for the gastrointestinal symptoms, but 
this was not always the case. 


CASE 2 .C.P., a 22-year-old colored woman, 
was seen for the first time in March, 1956. 
At that time the diagnosis of SLE was made. 
The diagnosis was based on typical butterfly 
lesions in the face, polyarthritis involving 
hands, ankles and knees, lymphadenopathy, 
and moderate splenic enlargement. The lab- 
oratory tests showed a hematocrit of 32%, 
leukocyte counts that ranged between 2900 
and 4800 per c.mm. and a positive LE prep- 
aration. Total serum proteins were 8.3 gm. 
with an albumin of 4.3 gm. and a globulin 
of 4.0 gm. The patient was treated on the 
outside on 15 mg. prednisone daily. On Aug- 
ust 26, 1956, the patient was admitted to 
the Surgery Service with the chief complaints 
of diarrhea and vomiting of one day’s dura- 
tion. She was complaining of severe inter- 
mittent colicky abdominal pain. The physical 
examination showed a well-developed woman 
in acute distress. The blood pressure was 
150/110, pulse 84, respirations 24 and tem- 
perature 99.6°. The abdomen was distended. 
There was marked periumbilical rebound 
tenderness. No bowel sounds were heard. 
Laboratory studies revealed a hematocrit of 
36%, the leukocytes numbered 5800, with a 
differential count of 20% bands, 58% segmented 
neutrophils, 13% lymphocytes and 4% mono- 
cytes. The erythrocyte sedimentation rate was 
45 mm. fall per hour. Urinalysis revealed 4+ 
protein, red blood cells too numerous to 
count, leukocytes 3 to 5 and a few coarse 
granular casts per high power field. Serum 
amylase of 75 Somogyi units was recorded. 
Nonprotein nitrogen was 30 mg. per 100 ml. 
Total serum proteins were 5.7 gm., with 2.9 
gm. albumin and 2.8 gm. globulin, roentgeno- 
gram of the abdomen showed 3 gas distended 
small bowel loops. With a 19-gauge needle 
a paracentesis was performed which yielded 
100 ml. of clear yellow fluid. Microscopic 
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examination of this aspirate showed 800 
cells per c.mm., 96% of which were lympho- 
cytes. This patient improved slowly over 
one week’s time on suction, antibiotics and 
corticosteroids, and could be discharged. This 
patient died in March, 1957, in uremia. Per- 
mission for necropsy was refused. 


Symptoms referable to the central 
nervous system occurred in 17 patients. 
These are listed in Table 3. Convulsions 
occurred most frequently (7 patients ); 
nonspecific psychiatric changes (de- 
pression, disorientation, delirium ) were 
observed in patients not recently on 
corticosteroid therapy as the second 
most common type of neurologic find- 
ing. It is interesting to note that one 
patient was first seen with neurologi- 
cal signs clinically indistinguishable 
from Sydenham’s chorea. The neuro- 
logical manifestations of SLE have 
been discussed thoroughly by Clark 
and Bailey* in a recent article. It is 
not surprising that, in such a diffuse 
vascular disease as is SLE, an infinite 
variety of neurological signs might pos- 
sibly be produced. 

Comparison of the incidence of the 
changes in this series with other series 
reveals that, save for skin and cardio- 
vascular findings, there is remarkably 
little difference. 

LABORATORY FINDINGS. The most com- 
mon laboratory change was moderate 
to severe anemia; hematocrits of less 
than 35% were found in 45 of our pa- 
tients. The next most common hema- 
tological abnormality was elevation of 
the sedimentation rate. Every patient 
in our series presented an elevated 
sedimentation rate; 39 were 50 mm. 
per hour or more (Wintrobe method ). 
A leukopenia of 4000 per c.mm. or less 
occurred in 27 patients on one or more 
occasions. The white cell count was 
quite variable in a given patient; bac- 
terial infections proved capable of 
producing both leukocytosis and a shift 
to the left in the face of a pre-existing 
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leukopenia. Schilling differential counts 
on peripheral blood in leukopenic and 
nonleukopenic patients were unremark- 
able and, therefore, are not included 
in the tabulation (Table 4). 
Thrombocytopenia was demonstrated 
in 4 patie nts all of whom clinically 
manifested purpuric skin lesions. It 
will be noted (see Table 3) that 2 
patients who presented purpuric skin 
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syndrome (Comens and Schroeder‘), 
at any time. In 6 patients LE tests 
were not done (5 being prior to Har- 
gravess study) but pathologic studies 
at necropsy and the clinical picture 
were compatible with the diagnosis of 
SLE. In 4 patients, no true LE cells 
were found on numerous searches, the 
diagnosis being confirmed at necropsy 
in these cases. One patient is included 


lesions did not have thrombocytopenia. in the face of numerous negative LE 
TABLE 4.—LABORATORY CHANGES 
Harvey Dubois Jessar Total 
No. of % of 105 Pts. 62Pts. 44Pts. 258 Pts. 
Patients Patients % i % % 
Urinary 
Abnormal sediment 44 94 65 56 64 68 
Albuminuria (1+ ) 79 — — 70 
Elevated NPN (50 mg./100 mil. ) 19 40 11 — 16 21+ 
Hematologic 
Anemia (PCV 35%) 45 96 78 78 95 85 
Elevated ESR (50 mm./hr. ) 39 83 93 — 86 89+ 
Leukopenia (WBC 4,000 ) 27 ee 68 68 70 66 
Thrombocytopenia 4 8 26 10 — 17} 
Positive LE Prep. 36 88§ 82 69 — 76t 
Coombs Positive 3 6 — —— — 
Hyperglobulinemia (3.0 gm.%) 38 81 58 27 82 58 
A/G Reversal 75 — — 
Bilirubinemia (1.5 mg./100 ml.) 2 4 4 1] — 28} 
Positive STS 13 28 15 33 28 23 
“Ninety-one patients. 


tOne hundred ninety-six patients. 
tTwo hundred fourteen patients. 


§This test was done in only 41 of the 47 patients. 


Clotting times were normal in these 
patients; their purpura was presum- 
ably the result of increased vascular 
pe rmeability. 

Here as elsewhere, LE preparations 
became routine on suspected cases of 
SLE. Since Hargraves described the 
LE cell in 1948, using the peripheral 
blood (clotted ) and bone marrow tech- 
niques (Gouldin and Diggs* and 
Haserick'* ), positive LE preparations 
were obtained in 36 patients, none of 
whom had received hydralazine, a com- 
pound known to produce a lupus-like 


preparations because of a classical clin- 
ical picture of SLE and a positive renal 
biopsy. 


cAsE 3. M.A.S., a 41-year-old colored 
woman, was first admitted to John Gaston 
Hospital on October 13, 1953, with the chief 
complaint of a generalized body rash, of 2- 
weeks’ duration. Four years prior to admis- 
sion the patient had the gradual onset of a 
papular rash on her malar areas and _ nasal 
bridge. These slowly changed to erythema- 
tous macular areas which coalesced to form 
a classical “butterfly” eruption. Two weeks 
prior to admission, scaling erythematous le- 
sions appeared over her body, arms and knees; 
the patient noticed slight fever and related 
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on questioning that her “joints had been 
stiff’ for a brief time about 3 weeks prior 
to admission. Past history revealed that the 
patient had 3 convulsive seizures of unknown 
etiology 25 years prior to admission and was 
treated for syphilis 15 years prior to admis- 
sion. Physical examination revealed tempera- 
ture 99.4°, blood pressure 140/90, pulse 88, 
respiration 20. Moderate alopecia was present. 
Marked cervical, axillary and _ inguinal 
adenopathy was noted. A grade II apical 
systolic murmur was audible. The point of 
maximum intensity was felt in the fifth inter- 
costal space at the mid clavicular line. The 
skin of the patient’s neck was eroded and 
oozing and a scaling erythematous rash with 
marked depigmentation was present over the 
anterior and posterior chest, arms and knees 
in addition to a butterfly erythema of the 
face. Fundoscopic examination revealed nar- 
rowing of arterioles. Irregular areas of hyper- 
pigmentation were noted on the tongue and 
buccal mucosa. 

Laboratory examination revealed an eryth- 
rocyte count of 3.89 millon per c.mm., the 
hematocrit was 31%, the hemoglobin 8.5 gm.%, 
and the white blood count 5,100, the eryth- 
rocyte sedimentation rate was 57 mm. per 
hr. Urinalysis revealed the specific gravity to 
be 1.011, a trace of albumin, 1 RBC/HPF, 
1 to 2 WBC/HPF, and 0 casts. The stained 
blood film showed hypochromic erythrocytes 
with anisocytosis, poikilocytosis and a normal 
leukocyte differential. Nonprotein nitrogen 
was 28 mg. per 100 ml., total proteins 6.6 
gm.@ (albumin 3.6 and globulin 3.0 gm.%). 
A serologic test for syphilis was negative 
Chest roentgenogram revealed normal heart 
and lung fields. Three LE preparations were 
negative. The patient’s skin lesions were 
treated with lanolin, Benadryl and Atabrine. 
Her condition improved, and she was dis- 
charged to the clinic on the eighth hospital 
day. 

Secondary infection of her skin lesions 
necessitated hospital care on 3 occasions fol- 
lowing this admission. The status of her lupus 
was essentially unchanged but cortisone ther- 
apy had been instituted for the skin lesions. 
The patient had been maintained on corti- 
sone, 15.0 mg. daily, but stopped medication 
one week prior to admission. Three hours 
prior to admission, the patient had a general- 
ized convulsion and was given sodium amytal 
before her sixth admission on January 21, 
1956. Blood pressure was 98/78, pulse 140, 
respirations 16 per min., and temperature 
99°. The patient was stuporous. The skin 
lesions were improved and the erythematous 
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depigmented lesions were quiescent. There 
was no adenopathy. The hematocrit was 44%, 
white blood cells numbered 29,950 per c.mm. 
with 91% polymorphonuclears. Urinalysis re- 
vealed a specific gravity of 1.022 with 4+ 
sugar, 1+ albumin, 5 to 7 leukocytes per 
high power field, 1 to 3 red blood cells per 
high power field, and an occasional granular 
cast (for the first time). Nonprotein nitro- 
gen was 35 mg. per 100 ml., amylase 112 
Somogyi units. The blood sugar was 780 mg. 
pet 100 ml., CO. 7 mEq. per L. Urine culture 
grew out nonhemolytic Staphylococcus aureus 
and the cerebrospinal fluid examination was 
negative. Liver biopsy revealed nonspecific 
diffuse changes. The patient’s diabetic aci- 
dosis was treated, and it was possible to 
maintain her on 65 units of NPH insulin 
daily. She was also treated with hydrocorti- 
sone, but this was discontinued prior to 
discharge on the thirtieth hospital day. 

The seventh admission was again for 
pyoderma. A leukopenia of 3,800 per c.mm. 
was recorded. Culture of skin lesions re- 
vealed hemolytic Staphylococcus aureus, 
coagulase positive. She was treated with corti- 
sone and antibiotics; the skin lesions re- 
sponded well. Her insulin requirement grad- 
ually diminished, and the patient was dis- 
charged with sugar-free urine on no insulin 
at all. The eighth and last admission was on 
July 26, 1956, again for pyoderma due to 
Staphylococcus aureus. The LE cell prepara- 
tion was again negative. Punch renal biopsy 
was performed revealing hematoxylin bodies 
in the section thus confirming for the first 
time the diagnosis of SLE rather than dissemi- 
nated discoid LE. The patient was again 
complaining of multiple arthralgia without 
objective change; she improved on antibiotics 
and was discharged on the thirty-second 
hospital day without medication. 


Bone marrow aspirations were per- 
formed on 30 patients; 19 of these re- 
vealed LE cells as the only abnormal 
finding. In 7 marrows there was an 
increased number of plasma cells and 
histiocytes as noted by Michael et al.”'. 
A positive reaction to serologic test for 
syphilis was encountered 13 times in 
the absence of history of lues. In 38 
instances serum globulins were elevated 
above 3.0 gm.%; the albumin-globulin 
ratio was reversed in 35 cases. Abnor- 
mal urinary findings were prevalent. 
A highly persistent observation was the 
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presence of a moderate number of 
erythrocytes, leukocytes, granular and 
hyaline casts in the urinary sediments. 
Of somewhat less frequent occurrence 
was proteinuria greater than one plus. 
Uremia, manifesting itself by an ele- 
vated nonprotein nitrogen, supervened 
at some time in the course of 19 pa- 
tients. It is apparent from the findings 
in this report as well as from the find- 
ings in other reports, that with the 
exception of the LE cell test the lab- 
oratory abnormalities are nonspecific 
and therefore furnish only corollary 
diagnostic evidence. The incidence of 


TABLE 5.—IMMEDIATE CAUSES OF 


DEATH 
Cause No. of Cases 
Bronchopneumonia 11 
Cardiac failure 
Uremia 


Central Nervous System 
Shock (Due to GI hemorrhage ) 
Unknown 


bo 


specific laboratory abnormalities varies 
slightly from series to series. Lymph 
node, muscle, and skin biopsies were 
of limited diagnostic assistance in this 
series. Of 11 skin biopsies, only 6 
showed changes compatible with lupus. 
All 4 muscle biopsies were negative. 
Of 16 lymph node biopsies only 3 
microscopically suggested the diagno- 
sis of SLE by showing focal areas of 
necrosis, perivascular infiltrates of in- 
flammatory cells or fibrinoid degenera- 
tion of the vessel walls. Renal biopsies 
were performed on only 2 patients, 
both still living. One is described above 
(Case 3). The other renal specimen 
showed only changes of chronic pyelo- 
nephritis and early arteriosclerosis. 
PATHOLOGY. To our certain knowl- 
edge, 23 deaths have occurred among 
our patients. In 18 cases permission for 
necropsy was obtained. Immediate 
‘auses of death are listed in Table 5. 


In evaluating all pathological find- 
ings, the criteria of Klemperer and co- 
workers were used!1®1718, A summary 
of significant changes is presented in 

Table 6. Those changes listed under 
“classical” are those changes described 
by Klemperer and others as ty pical of 
SLE, for ex xample, “wire- looping” of 
glomeruli, perivascular “onion-skin” 
lesion in spleens, hematoxylin bodies, 
and others. Nonspecific findings are 
those abnormalities not particularly 
indicative of lupus erythematosus. No 
unusual pathologic changes were dem- 
onstrated in these cases; the distribu- 
tion of the lesions observed documents 
once more the widespread nature of 
this disease manifested by diffuse col- 
lagen degeneration and disseminated 
vasculitis. 

COURSE AND PROGNOsIS. It is general 
knowledge that the course of SLE is 
highly ventabihe and marked by spon- 
taneous remissions and exacerbations. 
The patients in this series in no wise 
deviate from that pattern. Our most 
fulminating case had a course of only 
6-weeks’ duration apparently not af- 
fected by what were thought to be 
adequate doses of corticosteroids. On 
the other hand, one case survived more 
than 25 years on first, gold, then later 
Atabrine. Corticosteroid therapy has 
been employed for SLE since Grace 
and Combes? described its use in 1949. 
It is believed that by the use of cortico- 
steroids, remissions have been induced. 
Our experience, with few exceptions, 
confirms this. In our hands Atabrine 
has been effective in producing re- 
missions in mild cases and has seemed 
to prolong remissions. Dubois* recently 
described in detail the therapy of SLE; 
our treatment conforms in general to 
the principles described in his article. 

Summary. Systemic lupus erythema- 
tosus is now being recognize xd as fre- 
quently as pernicious anemia and acute 
glomerulonephritis. 
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Of our patients 85% were Negroid 
and 93% females. The disease usually 
started in the third decade with arth- 
ralgia and skin eruption as the most 
common initial manifestations. 

At some time during the course of 
the disease, fever occurred in all cases 
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affected. Manifestations referable to 
the gastrointestinal system were found 
in over one-half of patients while the 
central nervous system was affected 
in over one-third. 

Anemia was demonstrated in 96% of 
cases while urinary sediment was ab- 


TABLE 6.—PATHOLOGICAL CHANGES IN 18 NECROPSIES 


Number % 
of Cases of Cases 

Skin Classical 7 39 
Nonspecific 3 

Lymph Nodes Classical 7 39 
Nonspecific 7 

Liver Classical* 4 22 
Nonspecific 14 — 

Spleen Classical 12 67 
Nonspecific 3 

Kidney Classical 13 ip 
Nonspecific 

Heart Classical} 6 33 
Nonspecific 3 — 

Libman-Sacks 5 28 

Serous membranes Pleurisy 17 94 
Pericarditis 15 83 

Peritonitis 10 55 

Lungs Classical§ 9 50 
Nonspecific 9 

Central nervous system Vascular changes 7 39 
Generalized vasculitis 12 67 


*Focal necrosis, vascular lesions, fibrinoid degeneration or hematoxylin bodies. 
tMural endocarditis, hematoxylin bodies, fibrinoid degeneration (Libman and 


Sacks!9, Montgomery? ). 


{Serous or fibrinous peritonitis as manifested by ascites or adhesions. 


§Harvey: 


Involvement of alveolar hyaline membrane. 


Basophilic mucinous edema of alveolar walls (Talbot and Ferrandis?3). 


Capillary thrombi (Harvey et al.11). 


and some form of reticuloendothelial 
system involvement presented in 98%. 
Weight loss, arthralgia or arthritis, skin 
and mucous membrane involvement 
were found in 85 to 90% of cases. Only 
slightly less often were serous mem- 
branes and the cardiovascular system 


normal in 94%. The LE cell test was 
done on 41 patients and 88% of these 
were positive. Albuminuria, elevated 
sedimentation rate, and hyperglobulin- 
emia were found in about 80% of 
patients. 

Cases are presented which illustrate: 
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1) onset of SLE with hemorrhage due 
to thrombocytopenic purpura, 2) 
known SLE simulating an acute abdo- 
men, and 3) diagnosis by renal biopsy 
in the presence of numerous negative 
LE cell preparations. 

Clinical courses were variable. Bron- 
chopneumonia most frequently caused 
death. Necropsy findings were not 
unusual. 

In comparison with other large series 
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it was found that skin hyperpigmenta- 
tion was more frequent in this group 
and photosensitivity occurred less 
often. Cardiovascular complications 
were much more common in this series. 
These differences probably reflect in 
part, 1) the tendency of dark skins to 
respond to any trauma with hyperpig- 
mentation, and 2) the known preva- 
lence of hypertensive cardiovascular 
disease in American Negroes. 
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SUMMARIO IN INTERLINGUA 


Systemic Lupus Erythematose: 
Presentation Del Constatationes 


Un Reporto Clinic De 47 Casos, 
Pathologic Facite Al Necropsia In 18 De Illos 


Con 


Al te mpore presente, le recognition de systemic lupus erythematose es tanto 
frequente como le recognition de anemia perniciose e de glomerulonephritis acute. 


Inter nostre patientes, 85% esseva negroide, e 93% esseva femininas. 
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comenciava usualmente durante le tertie decennio del vita del patiente. Arthralgia 
e eruptiones cutanee esseva le plus commun manifestationes initial. 

A un certe tempore in le curso del morbo, febre occurreva in omne le casos. 
Le systema reticulo-endothelial esseva afficite in un maniera o un altere in 98% 
del casos. Perdita de peso, arthralgia o arthritis, e affection de pelle e membrana 
mucose esseva trovate in 85 a 90% del casos. Solmente pauco minus frequente 
esseva affectiones de membrana mucose e de systema cardiovascular. Manifesta- 
tiones referibile al systema gastrointestinal esseva trovate in plus que un medietate 
del patientes, durante que le systema nervose central esseva afficite in plus que 
un tertio. 

Anemia esseva demonstrate in 96% del casos, durante que le sedimento urinari 
esseva anormal in 94%. Le test pro cellulas “L.E.” esseva executate in 41 patientes. 
In 88% le test esseva positive. Albuminuria, sedimentation accelerate, e hyper- 
globulinemia esseva trovate in circa 80% del rpg 

Es presentate casos individual pro illustrar (1) le declaration de systemic lupus 
erythematose con hemorrhagia in consequentia de purpura thrombocytopenic, 
(2) le simulation de abdomine acute per systemic lupus erythematose de identi- 
vd establite, e (3) le diagnose per biopsia renal in le presentia de numerose 
negative preparatos de cellulas “L.E.” 

Le cursos clinic esseva variabile. Bronchopneumonia esseva le plus frequente 
causa de morte. Le constatationes necroptic non esseva inusual. 

In comparation con altere grande series, il esseva constatate in le presente 
gruppo que hyper pigmentation cutanee esseva plus frequente e que photosensi- 
bilitate occurreva minus frequentemente. Complicationes cardiovascular esseva 
multo plus commun in iste serie. Iste differentias es probabilemente reflexiones, 
al minus in parte, de (1) le tendentia in pelles obscur de reager a omne trauma 
per hyperpigmentation e (2) le cognoscite prevalentia de hypertensive morbo 
cardiovascular in negros american. 


SUMMARIO IN INTERLINGUA 
(See page 311 for original article) 


Le Constituentes Chimic De Polline De Pino E Lor Relation Possibile 
Con Sarcoidosis 


1. Ha essite demonstrate que polline de pino possede characteristicas de 
tincturation acido-resistente, simile al bacillo tubercular. 
Esseva trovate, como constituentes de polline de pino, un lipido acido- 


-resistente e un amino-acido con le characteristicas de acido alpha-epsilon-diamino- 


pimelic. 

3. Polline de pino es capace a evocar granulomas de cellulas epithelioide in 
animales normal. Lesiones plus diffuse es trovate in animales que es hyper- 
sensibile a tuberculina e in animales normal que ha recipite injectiones de 
fractiones chimic derivate ab polline de pino. 
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A CLINICAL EVALUATION OF THE PARENTERAL 
USE OF NOVOBIOCIN 


By Mark W. Garry, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE, MARQUETTE UNIVERSITY SCHOOL OF MEDICINE AND 


CHIEF, MEDICAL SERVICE, VETERANS 


ADMINISTRATION HOSPITAL, 


WOOD (MILWAUKEE), WISCONSIN 


Novosiocin® is a relatively new anti- 
biotic, having been introduced at the 
Third Annual Antibiotic Symposium in 
Washington, D.C. in November, 1955, 
as streptonivicin. It is derived from the 
actinomycete, Streptomyces niveus. 

Numerous publications (David and 
Burgner', Jawitz, Bertie and Sonne’, 
Kirby, Hudson and Noyes*, Limson 
and Romansky*, Lin and Coriell’, 
Martin et al.6, Meyer and Ward’, 
Morton, Prigot and Maynard®, Mullins 
and Wilson®, Nichols and Finland?®, 
Petersdorf, Curtin and Bennett", 
Pulaski and Isokane!?, Rantz et 
Rutenburg, Shapiro and Schweinburg"*, 
and Schneierson and Amsterdam?) 
have attested to its activity in vitro 
and in vivo against many Gram- 
positive and a few Gram-negative bac- 
teria. These evaluations of the orally 
administered monosodium salt of novo- 
biocin have indicated its clinical effi- 
ciency. 

Parenteral administration of novo- 
biocin has been reported only in occa- 
sional cases (David and Burgner! and 
Kirby, Hudson and Noyes?*). It is the 
purpose of this paper to describe the 
intramuscular or intravenous adminis- 
tration in 17 patients. 


Material and Methods. cHOICE OF PA- 
TIENTS. The 17 patients studied were all 
critically ill and the infections for the most 
part were complications either of surgery or 
pre-existing disease. The site of infection was 
the urinary tract in 8 patients, the lungs in 3, 


the gastrointestinal tract in 3, and 3 times in 
wounds. 

pOsAGE. Novobiocin was administered in- 
travenously or intramuscularly in doses of 1 
or 2 gm. daily. The intervals between doses 
varied from 4 to 12 hours. The most fre- 
quently used dosage schedule was 500 mg. 
every 6 hours. Parenteral administration was 
chosen either because the patient was unable 
to tolerate oral medication or an immediate 
high therapeutic level was desired. 

PREPARATION OF MATERIAL. 1) For Intra- 
venous Use: A solution was prepared by 
adding 5 ml. of sterile solution N, N-Dimethyl- 
acetamide, 10%, to the vial containing sterile 
novobiocin, 500 mg. This concentrated solu- 
tion was added to 500 or 1000 ml. of isotonic 
sodium chloride solution and administered 
by continuous drip infusion. 2) For Intra- 
muscular Use: A concentrated novobiocin 
solution was prepared by the addition of 3 
ml. of sterile N, N-Dimethylacetamide, 10%, 
to the vial containing 500 mg. of the sterile 
antibiotic. Solution was obtained promptly 
by gentle agitation and the material was in- 
jected deeply into the gluteal muscle; when 
administered slowly there was no complaint 
of pain or distressing local reaction. 

BACTERIOLOGY (TABLE 1). Sixteen blood 
cultures were performed on 9 patients, 5 of 
which were positive; the bacterial flora in- 
cluded Paracolobactrum coliforme, 1, Staphy- 
lococcus aureus (virulent), 2, Proteus, 1, 
and Klebsiella (aerobacter aerogenes), 1. Four 
of these organisms were sensitive to novo- 
biocin: Paracolobactrum coliforme, 1, Staphy- 
lococcus aureus (virulent), 1, Klebsiella, 1, 
and Proteus, 1. 

Twenty-three urine specimens obtained on 
17 patients were cultured; 12 were positive: 
Staphylococcus aureus (vir.), 2, E. coli, 1, 
Klebsiella, 5, Proteus, 2, and Pseudomonas 
aeruginosa, 2. Seven of these were sensitive to 
novobiocin. 


*The novobiocin used in this study was generously furnished by the Upjohn Company 


(trade name Albamycin). 
(330) 
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Results. The clinical 


TeESPONSES ti 
parenteral novobiocin therap\ are il 


lustrated in Table 2. It must be r 

membered that these were el sperate ly 
ill patients to whom this form of medi 
cation was offered as the only hope ce) 
survival. Of the 17 patients, 7 showed 
an excellent r¢ sponse with prompt fall 
in body te mperature and subsidence of 
other 


assumed al 


all evidences ot intection: one 


survived, but his course 


subacute character for s¢ veral weeks 
until ultimate elimination of the infect 
ing organisms was ac complishe d 

Fight of the 9 patients, who did not 
respond to therapy with novobiocin 
died with overwhelming infection: one 
who did not respond to treatment. 
total 


which was performed S davs after the 


survived following colectomy 


start of novobiocin. The course of treat 


ment varied from 1 to 60 davs with 
an average of 10 days. 


he re 


reaction due to the drug in any of th 


was no evidence of adverse 
patients treated nor was there anv e\ 
cessive pain on intramuscular injection 
Although skin eruptions have been 1 
ported with the oral preparation, they 
were not encountered in this group ol 
patients 
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he 9 failures were treated for biocin was administered parenterally to 


hours, an insufficient pe 17 seriously ill patients. Nine patients 

{ therapy. Aside from these in died and 8 patients survived. Of the 
tely treated cases, there were 9 patients who died, 6 are felt to have 
ctory responses and 3 thera had an inadequate course of therapy. 
rawiure It would appear, Seven of the S who survived had an 
that from this limited experi excellent clinical response marked by 

ith 17 desperately ill patients prompt defervescence and improve- 
vobiocin is therapeutically ment in their general condition. The 

fers a reasonable expec drug in parenteral form was well tol- 

vorable response even in erated. The parenteral preparation of 

less Cases novobiocin extends still further — its 

mmary and Conclusions. Novo proven value in the control of infection. 
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SUMMARIO IN INTERLINGUA 
Un Evalutation Clinic Del Uso Parenteral De Novobiocina 


esseva administrate parenteralmente a 17 patientes seriemente 


Oct uperviveva e 9 moriva. Ex le 9 qui moriva, 6 recipeva un curso 
tic debe esser considerate Como adequate. septe del 8 superviventes 


cellente responsa clinic, marcate per prompte defervescentia e 
condition general. Le droga esseva ben tolerate in administration 
Le preparato al uso parenteral extende additionalmente le provate 


iocina in le subjugation de infectiones. 
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THE COMPARATIVE EFFECT ¢ 
ADMINISTERED BY INHALATION: 


BRONCHODILATOR AGENTS 
4 CONTROLLED CLINICAL STUDY) 


By Rosertr C. Lirrrte, M.D 
HEAD, CARDIOPULMONARY LABORATORY, SCOTT AND WHITE CLINI 
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WV: FOETTER. M.D. 
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I the Cardiopulmonary Laboratory, Scott and White ¢ t Veter 
Administration He spital npl Te 
fHeE administration of a broncho into account, and usually is express 
dilator agent by inhalation has been — the per cent of the vital capacity mi 
suggested as an effective method for in the first second or the first. tl 
relieving bronchospasm (Lukas® 4 seconds of a single maximal expirat 


number of nebulizing devices are avail 
able this ot 


is being used more frequently in the 


ind method treatment 
management of obstructive pulmonary 
disea As the ot ) 
dilator drugs available for 
therapy is increasing, it becomes im 
to reliable 
concerning the activity of these drugs 


number broncho 


inhalation 
portant have information 
Accordingly, this study was undertaken 
to d 


ness ot 


etermine the comparative effective- 


several bronchodilator agents 
administered by inhalation to patients 
with asthma and pulmonary emphy- 
sema. A further objective was to pre 


sent a method for the controlled evalu- 


ation of several bronchodilator drugs 
man 

\ number of objective measure- 
ments have been employed to delineate 
the effects of bronchodilator drugs. 


The vital capacity, the timed expira- 
tory the 
breathing capacity have been the most 


capacity, and maximum 


W idely used of these tests (Cander and 
Comroe- The vital capac ity is the 


of air which can be moved 


with one maximal expiratory effort. The 
timed expiratory capacity takes velocity 


amount 


The maximal breathing capacity is 


amount of air that can be move 
one minute. This is an over-all m 
urement of ventilation. These tests 
have been standardized and the no 
values can be predicted from. the 
tient’s age, sex, and body size (Bald 
Cournand and Richards', Gaenslet 

Each of these tests of ventilati 
affected by bronchospasm how 
each is not always affected to the 
degree (Cander and Comros 
fore, it seemed advisable to 1 
combination of these procedures t 
determine an index of function 
pairment. Acute changes in the l¢ 
following administration of the st 
materials then are used to rep! nt 
bronchodilator activity. 

\ major difficulty in evaluating «rug 
activity is the variability betwee 
tients. This difficulty may be overcome 
by averaging the individual varia’ ions 
of a large number of persons. Th 
cedure frequently is time-cons ng 
and is not always satisfactory: t 
particularly so when the relative tiv 
ity of several drugs is being com; red 
The Latin square design utilized i this 
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EFFECT OF BRONCHODILATOR AGENTS 


Material and Methods. Sixteen patients, 


nS This arrangement per- hospitalized because of chronic obstructive 
ily significant data to be pulmonary disease, were selected for study 
( sth ‘ ‘ - 
t minimal number of pa Seven patients had asthma, 3 had pulmo 
nary emphysema ind 6 had combined 
person serves as his own e 
asthma and pulmonary emphysema. Eight 
ilso as a control for the 
of the patients had concomitant heart disease; 
the group 
however, none Was 1n failure Al] of the 
chodilator activity of the patients had typical physical and Roentgen 
ents was compared, Nor- evidence of their pulmonary disease. Thess 
1h luded as a control findings were substantiated by ventilatory 
| EXPERIMENTAL Groups 
Summary of Data 
Patier Drug Si ng 
Drug Vost Broncho idrerse 
D Che Rea fion 
is Asthma, emphysema None \ None 
pulmonate 
69 Emphysema, bron Nome ( Nome 
chitis, ASHD 
ow) ASHD ( \ None 
Emphysema, HCVD B B None 
isthma 
) | mpl sema, bron \ \ None 
hitis, ASHD 
Asthma, cirrhosis ( None 
61 Asthma, emphysema ( B “Dizzy. 
bronchitis Drug A 
7 Asthma Boor ( \ None 
63 Asthma, ASHD ( \ None 
| Asthma, HCVD None \ “Dizzy. 
Drug A 
76 Asthma, emphysema \ ( None 
dermatitis 
G7 Emphysema, asthma \ \ None 
HCVD 
ae Asthma \ ( None 
(it Asthma, emphysema ( None 
Asthma ( \ None 
Asthma ( None 
lsoproterenol HCl] 1:200 © studies. All of the patients were men and 
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\ mixture of Cyclopent- 
HCl, Aludrine HCl, 
Procaine HCl 1:200 
\erolone 
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200 IB 


ni 


lerivative l 


1) 
Normal saline. 


ike 


Laboratories, Milwaukee 


their ages ranged from 47 to 76 vears 
The patients were divided at random into 


1 groups (Table | 


consecutive 


Each was studied on 4 
different test 
The drugs were administered 
according to a Latin square schedule (Tabk 
2). In this way, each patient in the group 
received the drugs in a different order: each 
drug was given every day: and each patient 
received 


days and a Was 


Viven eac h day 


every drug 
Pul | 
iulmonary function studies were performed 


before the administration of each test sub- 


Wisconsin 


il 


Be th the I I INDEX and the 


BD INDEX values were 
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10 minutes after 0.5 ml. of the fied by a ynist ft the test substar 
was given by hand nebulizer Othe Lheretore ute ‘ t dex st 
ns were withheld for at least 6 reflect bi he tivit An additi 
prior to eac h test procedure it 1S I brot 
ital capacity, maximum breathing lilator activity in t wanner. This proce 
ity, and the 3-sec nd expirat ry capacity pe its the BD INDEX to be enc 
| after the administration of eacl the initial ventilatory values, and it me 
ly el calculated as the pel cent of the mlv the change tollowi therap\ 
pre licted ilue using the formula ot 
Bal Cournand and Richards!, and _ of Results. The BD Indexes tor 
he \ ge oO lues be 
Gaenslet erage of tl — % test materials used in the 4 groups 
rore l tration oft the test subst ( \ l 
Se , n index of the functional patients were combined and subjec 
FI INDEX to an analysis of variance The res 
2. -SCHEDULI 1) ADMINISTRATION I iG 
Pat 
| \ ( i) B 
\ 
Il B \ ( 1) 
r Il ( D B \ 
DD B \ ( 
Letters in body of table indicate test substances given ~ f lentifie 
Bronchodilator activity was recorded as are summarized in Table 3. The 
he | th YE oll o ad 
i he FI INDEX f Ml wing ad tion in the BD Index betwee 
inistration of the drugs. This change wa 
‘ ‘ ue 
designated the bri nchodilat index BD en varlauon Gut 
INDEX). To avoid negative numbers in the different drugs showed a signifi 
statistical analysis, 20 was added to each value. This indicates a statistical] 
BD INDEX value nificant difference in the respor 
Phe INDEX was chosen to express 

, I the individual patient to theray 
functional impairment tor several reasons : 
The vital capacity, maximum breathing ca in the average re sponse of all p 
pacity ind timed expiratory capacity, all are to the various test materials 
flecte b ro O obs 
iflect y bronchial or bronchiolar obstruc As expected, the data show 
tion Cander and Comroe” By relating tatist 1] 
Value the results were corrected for age SeX, response ot the individual pat 
ind body The INDEX reflects the test substance This confirm 
hangs il yul nary 
function other than otten repeated observations th 
bronchospasm. These include loss of elastic \; 
tissue, and permanent lung damage. Thes tients differ one from another 
changes, however. are not likely to be modi each person had his own patt 


distribute rally 
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e to therapy, this pattern did BD Index for the control material D. 
w a significant variation during While the data do not show a statis- 


eriod of study. There was a day- tically significant difference between 

variation in each patient's FI the mean BD Indexes for each of 

his is in conformity with these drugs, it is interesting that 8, or 

reported by Gaensler'. This 50%, of the patients received the most 
however, was a random one, — objective improvement with drug A. 

le expe rimental design was ar The patients were asked to pick the 

to minimize its effect on the drug which gave them the most sub- 


jective relief. The results are sum- 


3. AnNarysts of Vartance Broncnopitator INpEX 
DJ} SUS 

Patients 1) 1,141.9486 76.1299 2.5613" 

Davs 3 19.0104 6.3368 0.2131 

Treatment 359.1004 119.7001 4.02727 

1,.248.3606 29.7228 
rOTAI 63 2.768.4200 
) i 
le 
MLATOR INDEX FoR Eacu Test Marertan anp Comparison oF DIFFERENCI 
EEN INDEXES BY STUDENT-NEWMAN-KeEULS Rance Test 
B j Difference 
/ Between Tabular ] alue 

} } D Vecans TR* P 

\ \ D=6.3 $3.79 

b= 4.7 B-D=4.4 3.32 2.86 

( \--B=1.9 1.39 3.44 

1) Os 

X max —X min 
/ N N=16.0 


erage response of the patients marized in Table 1. Three of the 16 
t materials was then examined patients were unable to differentiate 
is of the Student-Newman- between the effects of anv of the test 


K lultiple Range Test (Table 4). substances, and 2 could not decide 
edure is useful in testing sig- between two drugs. 

lifferences between means It is interesting that only 3, or ap- 

ive the same standard error proximately 19%, of the patients were 

btained from the same num- able to pick the drug which gave the 

bservations (Federer* ). best objective response. Three patients 


vident that the mean BD erroneously picked the control sub- 
tor drugs A, B, and C are — stance, normal saline, as giving them 
tly different from the mean the most subjective relief. These find- 


— 


The 


ings emphasize the hazards of relving 
on subjective reports and observations 
in the evaluation of therapeutic action 
[wo patients complained of some 
dizziness following the administration 
of drug A. No other adverse effects 
were noted from any of the test sub 
stances 
Conclusions. This 
clinical study was undertaken to: (1 


Summary and 
determine the effectiveness of 3 bron- 
chodilator drugs administered by in 
halation to 
asthma or pulmonary emphysema, 01 
both 
tor the comparative evaluation of sev 
drugs. A Latin 
experimental design was_ util 


patients with chronic 


present an improved method 


eral bronchodilator 
Square 
ized to secure statistically significant 


data from a minimal number of pa- 


Bronchodilator activity, the BD 
Index, was measured as the chang 
in the FI Index following adminis- 
tration of the test drugs. The degree of 
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functional impairment, the FL Ind 
was recorded as the average per cent 
of predicted values for the vital cap 
ity, maximum breathing capacity 
3-second expiratory capacity 
The following conclusions app 
justified 


l. The 3 drugs utilized in the sti 


have better bronchodilator act 
than the control substance nor 
saline 


2. Eight, or 50 
their best objective response to d 
\ Isuprel The data 


not show 


of the patients } 


however 
a statistically significant 
ference between thi average bron 
dilator action of the 3 drugs. util 
in the study Isuprel \erolone 
3. Mild dizziness the only 
effect, was observed in 2 patients 
lowing administration of drug A 


Thirteen, or of the 
were unable to pick thi drug 


pat nts 


CAVE them the best objective result 


NCES 


Ir.: \ 24 1O4 


Allergy, 26, 210, 1955 


ind Appli ition. New York: J \I 
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ARKED 


AND SUSTAINED BLOOD CHOLESTEROL 


LOWERING 


EFFECT BY MEDICATION WITH NIACIN AND PYRIDOXINE 
By M. G. GoLpner, M.D. 
AND 
L. E. VaALLan, M.D. 
ts of Medicine of the Jewish Chronic Disease Hospital, Brooklyn, New 
St University of New York College of Medicine, New York, New York 
Hoffer and Stephen! re- effect of these large doses of niacin 


1955 the original finding of 
effect of 


raat id 


lemic large 


tinic man. Their 


( und 


T 


immediate clinical 
and his 
the Mavo Clinic’, 


3 to 6 gm. 


‘Parsons jr. 
who 


i\ doses yt 


20) patients with hy- 
le ot 
tall marked 


n blood cholesterol levels in 


Various types 


and sustained 


clinical implications ot 


Any 


mises to induce a lowering of 


obvious 


in ure agent 
deserves 
of the 
hype rcholesterolemia 1S 


holesterol level 


Investigation, view 
n the development ot 
sis. Attempts to elucidate 
this hitherto 
nicotinic acid 
further 
ical ipplication. 


mechanism of 
iction of are 


much as extension 
undertaken 
servations. While it was 


second report was pub- 


ent study 
h ol 


Was 


Parsons and Flinn*, extend 
nfirming their previous ob 
Our own findings are in 
ent with these reports and 
er evidence of the efficacy 
c acid medication in lower- 


d blood 
idd 


levels. 
information about the 


cholesterol 


on liver function and carbohydrate 


metabolism, and about an apparent 
potentiation of the effect of niacin by 


combining it with pyridoxine. 


Materials 
MATERIAI 


and Methods. THE  PATIEN' 
Fifty-three patients were studied 
inpatients of the 
Hospital and 8 
Thirty-five of the 
1S males. Their 


96 vears with an average age 


were Jewish Chronic 


Disease were outpatients 


patients were females and 
ages varied between 30 and 
for the female 
group of 63 years and for the males of 56 
vears. All patients had clinical evidence of 
advant ed rer generative Vasc ular diseases; 
most had hypertension; 8 had in addition 
arteriosclerotic 10 had diabetes 
mellitus; 12 were hemiplegics; 3 were hypo- 
thyroids and one suffered from familial hyper- 
Al] patients 


at least one vear 


Parkinsonism; 


cholesterolemia and hyperlipemia 
well known to us for 
thei 


were 
and serum chole sterol level had been 
established and ked by repeated exanll- 
nations. In all but 5 patients the serum cho- 
lesterol level was above 250 mg. per 100 ml. 
Twenty of these patients have been under 
continuous treatment for more than 10 weeks 
Others have been either under interrupted 


treatment, or 


have been on medication for 


LO weeks 

tHE MEDICATION. In a preliminary group 
nicotinic acid in capsules of 50. 100. and 500 
mg. each was used, | to 3 t.i.d. Many patients 
objected to this treatment, not only because 
of the attendant flushing, but also because it 
involved the ingestion of a considerable num- 


less than 


ber of capsules. Since most of our geriatric 
patients are on medication with Rauwolfia or 
pentylenetetrazole, or both, and receive reg- 
ularly vitamin supplementation as is common 
in the management of elderly depressed pa- 
tients with chronic degenerative vascular dis- 
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The 


itte mpt 


LOTIES hypocholes 
vents had been used previously 
discontinued ind a control period 

nt length was provided to establisl 

Ss t the cholesterolemia The blind 
p ied inasmuch as neither the pa 

the W urd rsonnel were intorme d 

ne purpose ot the medi ition which 


le La 


American Journal of the 


was made to combine thes« 


} 


irbohvdrate and 
W he reve! 


) 


new vitamin preparatior 
r. were not used This ay 
rv tor reasons: | The 
| objective changes it t! 
was kindly prepared for us 


boratories, Stamford, Conn 


Vedical Sciences 


th the nicotinic acid in one tablet 
rt to increase the efficiency and cut 
le effects of the medication, we added 
blet a small dose of Vitamin Bs and 
( Pyridoxine was added for the 
reason that it plays a role in the 
f unsaturated fatty acids (Sinclair® 
itton and Holman® ind thus might 
the hypochol sterolemic effect of 
Ni the other components ip 
implicated in cholesterol or fat 

We thus arrived at formula 

| in ¢ ich tablet 

0) 

HC] 
iononttrate m 
2.0 

0.0 

ine B m 
025 m 

t ‘ 
With the exception ft th ery 
wl h niacin ilone Was USE 

Diet designated as DC 710, wer 
tablet t.i.d. was administered din 
I 2 or 3 days. The dosage was then 
to 2 tablets t.i.d. for the remainder 
I week and increased further to 3 
ter the second week later is 
I ver doses were neither used nor 
The tablets were given together 

s. During the treatment pe 
itientS were kept is losely is 

r the same environmental condi 

plies particularly to their nutri 

patients represent the 
tv of our group, this was ¢ ly 

| } spit il diet is a rather con 
All inpatients had bee na low 
sting of 100 gm. protein, 50 gm 


supplying 


Dr 


Si ple 1958 


serum cholesterol did hardly req 
placebo-controls re p ‘ wh 
subjective errors must be iwoided. 2 | 
chroni illy ill mistitut li ed patient ms 
easily affected emotionally by a new di 
He usually has adjusted and resigned to 
invalidism and harbors little ho for 
provement He rel { ntly enters ny aT 
treatment trial, particularly sin this ust 
involves not only tl mntort of ingest 
drugs, but also repeated test ft blood 
urine and other inti ent f his alre 
limited freedom 

Serum — cholester 
done In ill pati t Irequent ter 
once weekly o1 k] t 
serul holtesterc t 
the ethod Zal Dick \\ 
Burnett ind Cher 

mnplete 

ut it le t weet \ tie t 
ind) weekly \ 
tests bk 
special « inat lad 
ione 1 elect t \ 
leat 
serum protein witl \/( t 

Results. A. CONTINUOUS PROLON( 
MEDICATION WITH LARGE DOSES. || 

most impressive result was the re 
1 

larity with which hvpochol stere 
effect of some degree could” be 
served In each the pate nts 
study. This occurre within the fi Z 
weeks. With continued therap\ 


ised further but 
pl ite 
Occasion 
cholesterol 


I irely 


level usually le 


precipitously ind a 
gradualh 
the 
but 


initial hy per hok stero 


reat hed 


creases In 


occurred re iched 


le mic Val 


Wes 


usually were followed by a \ 


SOOT) 


Representative choles 


rum 


demonstrated 


curves are in F 
which shows the course of Cass 
10, 18 and 4] 

The pertinent data of the 20 pati nits 
on continuous medication for LO weeks 


are shown in Table 1. It will be 1 
B. ] 


It has r¢ 


5 
4 
| 
} 
' 
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that 4 patients of this group were, on 
only 2 gm. of nicotinic acid per day 
throughout this period, and that they 
too showed rather marked decreases 
of their serum cholesterol level. In 9 


Sciences * September, 1958 
crease in the serum cholesterol occu 
red in the arteriosclerotic patients 
well as in the hvpothvroid and diabeti 
subjects. The table demonstrates, mor 


over, that the mean cholesterol de 


Weeks 
Fig l The course of the serum chole ste rol le vel uring ont treating t wit! 
doses of niacin supplemented with pyridoxine in 5 individual patients with hypercl lester 
I 
and the average fall of the serum cholesterol in the group of 20 ts under ynt 


treatment for 10 weeks or more 


patients the total serum cholesterol fell 
to levels below 200 mg. per 100 ml., 
in 7 below 250 mg. and in only 4 the 
10 week level was higher than 250 mg.. 
but still significantly lower than the 
initial hypercholesterolemia. The de- 


crease in the 16 patients receivin 
gm. of niacin in the form of DC 
tor a period of 10 weeks was hi 
significant. It fell during this pe 
from an initial mean of 345 mg 


100 ml. to a mean of 209 mg., a 


Ea 


ld ind Vallan: 


mg. per LOO ml., or 39%. A re 
tion occurred in every one of the 
tients and the mean drop is highly 
hcant OO] The course of 
is illustrative and of special 


Report a Si 
ra lilial 


peripenila mild hypergly 


vear-old white 


(ase 


hype hol 


na long standin: 
rdial pain ind intermit 
Hi nother suffered from 

ind one” brothe: 


nbosis at the age of 44 
has a blood pres 


ind an electrocar 

more than left 

His heart is not enlarged 
bnormal sounds. The pul 


liteal arteries and in the 
bilaterally 
idence ot caleci 


decreased 


wort h and the 
extrennties The oscil 
skin te perature Ove! 
Hi has been 


ilkv and to have a 
per 


sterol level of an ave race 


1) ml. This level did not 
or thvroid medication 
what during a period ot 


animal fats. Even 
west level obtained was 

LOO ml. with the majority 

520 and 600. and no 

the turbidity of — the 

1) t past o months, the 


tat liet 


pate nt 
without any 
cholesterol level 
600 and 


scTum 
il between 


felt tired depressed 
than 9 blocks 


iddition, he 


A mire 
iti 
new rather uncommon 


both 


medication 


raiVvestla Ith hands 
betore tarting the 
serum cholesterol 

LOOO) me 
12.400 mg 
2 tablets daily for 
it the end of which the 
level had decreased — to 


with continued medica- 


be as high as 


Were 


blets dailv for 3 weeks a 
544 er 100 ml. was obtained 


nost of 


its turbidity and 
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its total lipid content was 1200 mg. per L100 
ml. Moreover, within a few days on DC 710, 
the patient had lost the painful sensation in 
his hands and did not experience leg cramps 
when walking 5 or 6 blocks. He felt less tired 
and more After another 
level of 256 meg per LOO mi. 


terol was obtained 


ambitious week a 
serum choles- 
This level has been main- 
fact that the fat intake 
was increased from 30 gm. to 60 gm. daily 
ind the medication decreased after the 10th 
week to 4 tablets daily The side effects of 
be low which he 


tained in spite of the 


the medication See noted 


only the rather and un- 
flushing, but 
more voluminous soft and foul-smelling feces. 
It might be that the 


olycosuria and increased 


Were not common 


pleasant also the occurrence of 
mentioned, however, 


hype relyce Hila 


slightly but was controlled with 1 gm. Tol- 
butamice daily 

Similar gratifving results were ob- 
tained in each patient who has con- 


the medication for more than 
one week. 


B. INTERRUPTED 


tinued 
MEDICATION WITH 
LARGE bDOsES. As soon as the drug was 
withheld, the hypercholester- 
olemia returned. Within 2 or 3 days, a 


initial 


marked rise of the serum cholesterol 
fall could be ob- 
1S hours after re- 
sumption of the effective dose. This 


occurred but a new 


tained as early as 


rapid rise was as striking as the sus- 
tained decrease of the levels as long 


as medication was adequate. Illustra- 
tive curves are shown in Fig. 2. 


Case Reports. Case 25. A 57-year-old man 


with arteriosclerotic Parkinsonism refused the 
medication after one week because of severe 
flushing, irritability and inability to sleep. 
cholesterol level was 293 
mg. per 100 ml.; at the last day of medica- 


tion with 3 x 3 tablets it had decreased to 


His initial serum 


234 mg. per 100 ml. Another estimation done 
18 hours later, was 317 mg. per 100 ml. Two 
weeks later the patient was willing to resume 
the medication. This time the initial level was 
302 and after 
tablets it had then decreased to 229 mg. per 
100 ml. and later to 206 
per 100 ml 


Case 49. A 32-year-old woman with hyper- 


2 days of medication of 3 x 3 


weeks med. 


excellent re- 
tablets daily; her serum 


cholesterolemia had had an 


> 
sponse to 3 x > 


== 
| 
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| 26. 57 yrs “49 49 yrs, @, 
Arteriosclerotic , Parkinsonism Myxedemoa . Arteriosclerotic 
| Heart Disease 
4004 
| 
| 
t 
YE 30+ 
O { 2 3 4 ~ 2 3 6 
Weeks 
Fig, 2 The effect of interrupted treatment with large doses of supp! vented 
pyridoxine on the serum chole sterol level in 2 patients with holeste1 lemia 
rABLI LIVER FUNCTION TESTS AND FASTING SUGAR LEVELS BEFO 
AND DURING TREATMENT WITH NIACIN IN 12 PATIENTS THE ¢ 
NUMBERS REFER TO THE CASES IN TABLE I! 
( 1G Thymo 
\ Rati Ceph. Flo Turbidit FBS 
B Du ng B Dur ng b ( Du Bef dD 
l 4.25 3.2/4.2 2 YS 
5763.30 3.508.380 2.8 1.59 102 
4.07 3.49 365 3.45 l 
3.61 $.39 4.10 84 
+.39'3.00 4.50/3.10 77 
».0 2.24 4.60 2.50 95 
10 3.88 3.5/8.5 > 2 2.5 112 
11 643.86 3.93.0 79 
LS $642.10 4.03.8 2+ 0.9 0.2 10¢ 
16* 65 3.84 3.81 2+ 2 9 110 
18* 3.40/3.80 3.77/3.6 1-4 28 34 104 
2()* 4.303.038 4.05 2.81 23 1.76 RS 
>Indicates 2nd test after 4 weeks of treatment 
tIndicates 2nd test after 6 weeks of treatment 
tIndicates 2nd test after 8 weeks of treatment 
°° Indicates 2nd test after 10 weeks of treatment 
The fasting blood sugar levels represent averages of 3 to 5 determinations done at inte 


; 
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IN In View ot 


had tallen within 2 weeks 
100 ml. The dose 
2 tablets, wher 
occurred to 280 


medication was 


35 t 251 mg. per 
ised to 3 
all increase 

LO 1. At this time 


for 2 days with a subsequent rise 


per 100 ml. Resumption of medi 
with the initial dose brought within 
270 mg. per LOO ml. which 
t 192 and 180 mg pel LOO 


it weekly intervals 


STUDIES WITH SMALLER DOSES Ol 
Altschul’s 


hy por holesterolemic. ef 


observa 
of some 
with | om per day of niacin and 
that a few 


wh finding patients 


he treated — effectively with 
imately 2 gm. per dav, we at- 
pted an evaluation of still lower 
Patients received little as 25 
iacin q.i.d. No response of the 


} 
Cl 


iwlesterol could be noted. With 
se of the 


dosage to 50 mg. q.i.d ; 
] 


vel small and sustained drops 
obtained. Representative data for 


vroup IS shown Ith Table 3 The 


tion fractions SF 12-20 and 20- 


f the beta lipoproteins were esti- 
in these patients and are listed 
e table tor the 3 patients in whom 
ocholesterolemic effect appeared 
changes are not significant 
disturbing 
effect 
feeling of 


EFFECTS. The most 


side Was 


d the 


ohthe idedness. Most 


al warmth 
every pa- 
least 


medication. It oc- 


nced it, at during 


rirst week ot 
with the small doses as well as 
the laren st. The 


and pentvlenetetrazole to the 


addition of res- 


ition seems to have’ brought 


but a large 
continued to be both- 


mprovement, group 
patients 


by the 


symptoms to some 
lhe flushing usually persists for 
Most patients got 


annoving feeling or noted 


to one hour. 
to this 
idence 


itteen 


with continued medica- 


patients, however, re- 
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continuation of the medication 
week. 


common 


tused 
atter one 
Next 


nausea and occasional vomiting. 


was the feeling of 
This 
occurred particularly when the medi- 
cation was taken on an empty stomach. 
It could be prevented by offering the 
tablets together with the meals. 

\ number of patients observed that 
their 
nous and foul smelling. Four patients 


feces had become more volumi- 
complained in addition of persistent 
The feces had the shiny ap- 
pearance of fatty 
could easily be controlle d with k: Lopek. 

Other patients, 3 in the whole group 


diarrhea. 


stools. The diarrhea 


of 53, noted transitory episodes of pal- 
pitation and a few complained about 
difficulties in falling asleep. 

Outside of the 
there was no impairment of the gen- 
well 


cated that their appe tite had increased 


Hushing episodes, 


eral being. Many patients indi- 
showed in general more in- 
With regard to the 
there were no 


and they 
terest and activity. 
cardiovascular system. 


noticeable persistent changes in the 
peripheral circulation, no changes in 
the blood pressure or the electrocardio- 
It is noteworthy that none of the 


patients with previous coronary dis- 


cram. 
ease experience any recurrence of 
precordi: il pain or angina. 

Serial liver function tests were done 
in 12 of the 20 patients treated for 10 


weeks longer. The tests were done 
before treatment and either after 4, 
6, 8, or 10 weeks of capi No 
significant changes were noted in any 


of the tested parameters, at any pond 
val. The data for the individual pa- 
Table 3. This table 
that the fasting 
blood sugar level was not significantly 
influenced by the medication. The 
values during treatment represent the 
averages of 3 or more determinations 
done at various intervals during the 
treatment period. In a few patients 


tients are given 


demonstrates 
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the diurnal blood sugar level was fol 


lowed and no significant alterations 
were observed. 

As is to be expected in a prolonged 
study of elderly and seriously disabled 
patients, there occurred a few fatali- 
ties which most likely are not related 
to the drug. A 96-vear-old woman with 
advanced atherosclerosis died of bron- 
chopneumonia; a 60-year-old) woman 
with atherosclerosis developed mesen- 
teric thrombosis died with 
peritonitis. 

Discussion. Our observations leave 
no doubt that 


particularly in 


niacin in appropriate 


dosage, combination 


with pyridoxine, is a potent serum- 
cholesterol lowering agent. Our results 
during a 10 weeks period with a 
dosage containing 3 gm. of niacin and 
} mg pyridoxine per day were some- 
what superior to those obtained by 


Parsons et al.°°. The starting 
serum cholesterol level in our series 
of 20 patients decreased from 338 mg. 
to 203 mg. per 100 ml., and none of 
the patients failed to show a response. 
The two series are, of course, not 
identical in every respect, and, there- 
fore, not easily comparable. Thirteen 
of our patients observed for a 10 weeks’ 
period had an initial serum cholesterol 
level of 270 mg. per 100 ml., or higher, 
as the 23 patients observed by Parsons 
and Flinn® over 12 weeks. While in 
this latter series 9 showed no signifi- 
cant response, 6 had a reduction from 
the initial level of 40 mg. per 100 ml. 
or more, and 8 had a final level below 
250 mg., all 
a significant response with a fall to or 
10 of 


them. The Chi-square test shows that 


13 of our series showed 
below 250 mg. per 100 ml. in 
this difference is statistically 


02). 


The efficacy of this 


signifi- 
cant (P 
' medication 
seems to be greater than that of any 
other known means of lowering the 
serum cholesterol level. It exerts its 
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effect in the various types ot hyper 
cholesterolemia, the familial or i¢lio 
pathic as well as the icquired, the hy 
percholesterolemia of uncontrolled dia 
betes and of myxedema. 

The magnitude of the effect is  s 
great that it cannot be explained by 


interference with the dietary or exo 


genous Cholesterol alone. Relaxation of 


dic 


serul 


dietary restriction, as in 
not lead to a resurgence of the 
cholesterol. It is likely that the end 
genous cholesterol metabolism is ai 
fected as well. 

effect 
makes niacin even in high doses an a 
ceptable clinical drug though the wu 
pleasant signs and symptoms of vas« 


The absence ot serious sicle 


dilatation as flushing and feeling 
heat mav be a deterrent to many Pp 
tients. Ou 


with an ataractic and tranquilizer hay 


attempts to combine 


brought some, but not sufficient in 
provement with gard to the flushir 
effect. The addition of pyridoxine seen 
to have lowered the 
It will be 


whether other combinations or mov 


effective dos 
worth while to investigat 
fications can potentiate the ser 
cholesterol lowering effect of niacin at 
permit elimination of the hyperemia 

The possibility of liver impairme 
by prolonged medication of — lar 
doses of niacin has to be considers 
Niacin, at least to a large extent, 
transformed to nicotinamide and tl 
methylated in the 


liver. The 
methyl-donor is 


methionine. Th 
this lipotropic factor mav be deviat 
its physiological function. F: 
livers have indeed been demonstrat 
in the animal experiment after adn 
istration of unusually large doses 
nicotinamide (Krehl®). No such ob 
vations have been reported in) mun 
No liver damage was demonstrated 


the liver function tests in our patie S 


therefore, that a nor 
protein intake of 100 gm. per day 


It appears, 


. 


| 


vided in our series, will give ade- 
ite protection against this danger. 
Niacin has been reported recently 
inhibit enzymatic insulin degrada- 
ind thus to induce hypoglycemia 
lirskv, Perisutti and Jinks* ) . Al- 
th we did not note in our pa- 
its any effect on the fasting blood 
uw level, further studies are under 
employing both the glucose tol- 
e and the insulin sensitivity tests. 
be reported later. 
he mechanism of the action on 
lesterol metabolism is as yet en- 
unknown. The hypocholester- 
‘ic effects can hardly be consid- 
is the result of substitution ther- 
since the effective doses are far 
cess of those required to correct 
tinic acid deficiency, for example, 
gra. One must think of a phar- 
ogical effect. This is reminiscent 
lolliffe’s? earlier observation of the 
eficial role of large doses of nico- 
icid in the tre 
phalopathies. Altschul' sug- 


‘atment of alcoholic 


| that niacin as part of the res- 
tory enzyme system might increase 
e oxidation and thus lead to faster 
lation of cholesterol, and that no 
rbable oxvcholesterols may be 
ed and excreted. An interference 
the reabsorption or absorption of 
esterol from the gut would indeed 
in the rapid development and the 
ly fast disappearance of the 
One would have to assume that 
endogenous cholesterol reaching 
ut through the biliary tract as 

; the dietary cholesterol are pre- 

d from entering the _ intestinal 
sa. Our observation of the occur- 
of voluminous foul-smelling and 
stool seems to support this con- 
These stools, however, occurred 
y a few patients. The changes in 
eta-lipoprotein fractions under 
medication as reported from the 
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Mayo Clinic, and our clinical observa- 
tion in the case of familial idiopathic 
hyperlipemia and hypercholesterolemia 
(Case 51) of the clearing of the hyper- 
lipe mic serum mi: iy suggest that niacin 
has some effect on the clearing factor 
of the blood and on lipid transport. 
These problems deserve further investi- 
gation. Preliminary data on patients 
with biliary drainage seem to indicate 
that the niacin hypocholesterolemia is 
accompanied by an increased biliary 
bile flow‘. 

Equally important will be clinical 
and pathological studies on the effect 
of niacin medication on the develop- 
ment and the course of degenerative 
vascular diseases. Evident as the re- 
lationship between hypercholestero- 
lemia and atherosclerosis is, it is far 
from clear what role the hypercholes- 
terolemia plays in the chain of causa- 
tive factors. 

Summary. In a group of 53 patients 
with hypercholesterolemia a marked 
and sustained lowering of the serum 
cholesterol level was obtained by 
medication of a combination of niacin 
and pyridoxine. The effective daily 
dose ranged between 2 and 3 gm. 
niacin and 2 to 3 gm. pyridoxine. The 
addition to the medication of Vitamin 
C, Rauwolfia and metrazole appears to 
have decreased the incidence and se- 
verity of the side effects of niacin, 
particul: ily the skin hyperemia and 
the feeling of heat and flushing. In 20 
patients who were treated with this 
formula for more than 10 weeks, the 
serum cholesterol level fell from an 
initial average of 338 mg. per 100 ml. 
to an average of 203 mg. per 100 ml. 
after 10 weeks. Hypercholesterolemias 
of various types showed significant re- 
sponses. Discontinuation of the drug 
was followed immediately by restora- 
tion of the pre-existent hypercholes- 
terolemia. 


} 

1 
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SUMMARIO IN INTERLINGUA 


Marcate E Sustenite Grados De Reduction Del Cholesterol Del Sanguine. 
Effectuate Per Medication Con Niacina E Pyridoxina 


In un gruppo de 53 patientes con hypercholesterolemia, marcate e sustenit 
reductiones del nivello seral de cholesterol esseva effectuate per un medicat 


combinate con niacina pyridoxina Le efficace dose diurne variava inte 


e 3 g de niacina e inter 2 e 3 g de pyridoxina. Le addition, a iste medication 
vitamina C, Rauwolfia, e metrazol pare haber reducite le incidentia e le severit 
del effectos lateral de niacina, specialmente le hyperemia del pelle e le sensat 
de calor e de rubor. In 20 patientes, qui recipeva iste tractamento durant 
plus que 10 septimanas, le nivello seral de cholesterol descendeva ab un niv: 
medie initial de 338 mg per 100 ml a un nivello medie al fin de 10 septimanas 
de 203 mg per 100 ml. Hypercholesterolemias de varie typos monstt 
responsas significative. Le discontinuation del droga esseva sequite imi 


diatemente per le restauration del pre-existente hyper holesterolemia 


H 
\ 
( 
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CLINICAL STUDIES ON THE CONTROL OF SODIUM AND 


WATER METABOLISM IN PANHYPOPITUITARISM 


By ANDRI 


STANT 


rhe svndrome of hypona- 


in panhypopituitarism has 
well described in 1955 by Wynn 
Garrod who attributed it to 
retention. Others have claimed a 
tive mechanism for renal 
rvation of sodium due to the lack 
increased adrenocortical secre- 
aldosterone in response to so- 
depris ition in the absence of 
late anterior pituitary function 
nando et al). Our results, pre 
in the present paper, confirm 


f Venning et al.'’ and Maclean 


who found a normal response 


im restriction in panhypopitui- 
ind after hypophysectomy, and 
ttributed the hyponatremia found 
me untreated patients to water 
n 
inadequate excretion of a water 
resent in patients with untreated 
disease 


ms 


and panhypopitui- 


can be corrected by cortisone. 
17-hydroxvcorti- 


shown 


ne and other 


have been ‘to have a 
tic effect in a number of patients 

lema from various causes. This 
the 
v be due 
rect action on the kidney ( Raisz 

or through a certain antagon- 


ADH (Dingman and 
Ikkos, Luft and 


 17-hydroxvcorticoids on 
handling of water may 


ction to 


intes and 


LANTHIER, M.D. 


MEDICAL SERVICE, NOTRE DAME HOSPITAL, MONTREAL, CANADA 
AND 
C. E. Gricnon, M.D. 
SICIAN IN CHIEF, NOTRE DAME HOSPITAL, MONTREAL. CANADA 
He control of sodium and water  Olivecrona”’). Our results presented in 
bolism in the absence of anterior the present paper demonstrate that 
tarv function is still not completely 17-hvdroxvcorticoids do not inhibit 


anti-diuretic hormone (ADH) and do 
not prevent. or modify the action of 


ADH on the kidney. 
PS is 


Case Report. 


widow admitted 


a 62-year-old 
white to the gynecological 
service of Notre Dame hospital on July 22, 
1957, tor a 


polyp She had had 7 normal pregnancies and 


grace Il cystocele and a cervical 
without any important hemor- 
rhage She 
ing the menopause at the age of 38 
On October 97 1952. she 


remembers having hot flashes dur- 


admitted 


was 
to the surgical service of Notre Dame Hospital 
complaining of anorexia, nausea and vomiting. 
At that time a simple roentgenogram of the 


abdomen and compl te Roentgen studies of 
the gastrointestinal tract were negative. 
There were a few leukocytes in the urinary 


sediment but repeated cultures were nega- 
The the white blood 
cell count showed a total of 6,000 per c.mim., 


tive hematocrit was 35% 


with 53% neutrophils, 36% lymphocytes, 34 
monocytes and 8% eosinophils. Blood glucose 
Roent- 


small 


normal limits. 
{ hie st 


left apex, probably a 


and urea were within 


genograms of the disclosed a 
fibrotic area the 
healed tuberculous le sion. Seven days atter 
admission, the patient, who was still vomiting, 
became weaker, disoriented and finally semi- 
conscious. Complete neurological examination 
fundi roent- 


genograms of the skull. She improved rapidly 


was negative as were the and 
under therapy with 0.9% saline and 10% glu- 
cose solutions intravenously. Five days later, 
she was the medical 
from which she was discharged on November 
15, 1952. 

From the time of discharge in 1952 until 
re-admission in 1957 she complained con- 
stantly of fatigability with 


transferred to service 


weakness and 


( 353 ) 


\ 


The 


354 


anorexia, nausea and occasionally vomiting. 


She also complained of chronic constipation, 
She had lost 
9 kilograms, during those five 


nery and 


usness 


insomnia 
approxu iately 
vears 


On physical examination the patient was 


pale and very thin. Her height was 1.46 
mete! ind she weighed 39.1 kg The tem 
perature was pulse 50, respirations 


14 and blood pressure 135/80 Complete ab 


sence of axillary hair and very scanty 
pubic hair were noted. Pelvic examination 
disclosed t grade Il cystocele ind a small 
cervical polyp. The uterus was noted to b 
very small 

Complete urinalysis, blood sugar and urea 
were normal There were 1,000,000 red 
blood cells per c.mm. and 10.5 gm.% hemo- 
globin Phe white blood cells numbered 
7,250 per c.mm. with 41% neutrophils, 16% 
lymphocytes, 5% monocytes and 8% eosino 
phils The following day, the patient was 
note to be very weak during later after 
10on and next morning was found to be semi 
con is in bed At that time the rectal 
temperature was 38.9° C. and rose to 39.4 
C. in the afternoon. The blood pressure was 
00/60 The patient Was Very pale nd 
pe ared slightly dehydrated. The skin was fin 
ind dry Complet neurological and fund 
scopic examinations were negative. The car- 
diac rate was irregular at 120 beats per 


minute and the electrocardiogram confirmed 
the clinical impression of atrial fibrillation but 
failed to show any other abnormality 

The following laboratory and Roentgen-ray 


studies were done on an emergency. basis 


21 mg. per 100 ml., blood sugar 
100 ml., hematocrit 42%. Total 
ells 18.500 with 64 


4 
33% lymphocytes, 3 


blood urea 
100 mg. per 
white blood 
neutrophils, 


wert 
monoc vtes 


and 0 eosinophils. The serum sodium was 


124 mEq. per liter, serum potassium 5.3 
mEq. per liter, serum chloride 84 mEq. per 
liter and CO. content 20 mmol per liter 


Roentger the skull 


and an A.P. film of the chest was also negative 


iograms of were negative 
except for the healed tuberculous lesion pre- 
viously described at the right apex Two blood 
did not 
any growth in the following days. The patient 
was then transferred to the medical service 
She received 600,000 units of S.R penicillin 


and 0.5 


cultures and one urine culture show 


gm. of streptomycin intramuscularly 
During the first 24 hours, she was also 
intravenously 500 ml. of 3° 
chloride solution followed by 2 liters of 0.99 
sodium chloride solution. A later 
atrial fibrillation and an 


daily 
given sodium 
few hours 


the disappeared 
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electrocardiogram showed a 


rhythm Phe 
conscious but still weak 
had risen to 136 ml q 
fourth dav, t much 
eal drink could get 
short periods ot 
39.7° C. and the 
From July 30 to August 9 


normal Sil 


next iv she was complet 


ind her serum sodi 


better col 
out of bed 
te mpe rature \ 
120/80 


she fe 


and and 


pre 


she 


rece lye 


total of 300 mEq f sodium per dav wl 
the following laboratory studies were 
tained There were 5 000,000 red blood 
per c.mm with 8.4 m hemoglobin. 1 
white blood cells numbered 6,000 per « 
with 49° neutrophils 38% ly nphocytes 
monocytes and 8 « inophils Serum sod 
was 142 mEq. per liter ind serum potassi 
19 mEq pel liter Total cholesterol 
160 mg. per 100 ml., the basal met tboli 
was 14, serum protein bound iodi 
mcg and the radioiodine uptake was 1] 
ter 24 hours. F.S.H. assay on a 24-hour 
collection was ne itive it 6.6 yLISE 
Urinary 17-ketosteroids and 17-hydroxy 
coids were measured during a control p 
and during the standard 2-day intrave 
ACTH test. The following values were f 
On the 2 control days, 17-ketosteroids 
0.4 and 0.5 mg per 24 hours i rose t 
on the first day in 3 ).] m the 

day of ACTH. The we 
0.4 and 3.4 mg. on the 2 control day 
increased to 4.4 a 5.2 mg. under At 


not done be 

cholecvyst 
AT upt ike. On the 
laboratory st 


ISH test was 
] 


timulation. A 
the patient had 
the initial PBI and R 
of the clinical picture ind 


a diagnosis of panhypopituitarism o 


termined etiology was made 

At the end of the first study on a lov 
diet, while still untreated, the patient 
went into shock with a urinary infectio1 
to E. coli. She was treated immediately, 
chloramphenicol intravenous hydrocort 
and later with oral cortisone. Five days 
she was well and a urine culture was 
tive. Starting August 23, she was maint 
on cortisone 25 m: ind thyroid extra 
mg. per dav. Because of urinary infe 
the following renal function studies 
done Phenolsulfonphthalein excretion 
10% at 15 minutes and 80% at 2 hours 
urinary sediment was normal. Intra 
pyelograms showed a slightly delayed « 


kidney and retr 


the left 
pyelograms were completely normal. TI 


tion trom 


and K concentrations in the urine fron 
kidney were almost the same. She re spt 
normally to Diamox and the urine bs 


pel liter. On 
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ht which was 39.1 kg. on admission 


> kg. on discharge and she felt very 


thods. TI 
| service between July 25 and Novem- 
1957 
onstant diet that she received for 17 


; calculated from standard reference 


ie patient was studied on the 


METABOLISM 


IN PANHYPOPITUITARISM 


rABLI EFFECT OF DIETARY SODIUM RESTRICTION IN: UNTREATED 
PANHYPOPITUITARISM 
PS.9 624 $7-08237 
SERUM 
OATE NA an 
AUG.57 INTAKE URINE 
meq meq NA K 
7 0 41.4 ~300: 240 142 4.9 
9 0 405 22 
i5 405 22 75 
16 0 4.0 22 80 120 55 
DOCA 10 
5350 1200 43 
DOCA 10 
E100 |2=350 
ma 
DOCA 10 
21 E100 — |=350 136 5.0 
DOCA 10 
22 E25 —- |=300 145 44 
25 
27 =300 232. «140 | 43 
der an ammonium chloride load tables (Bridge’s Food and Beverage Analysis 
lasma proteins were 6.1 gm.% and by M. R. Matice, ed. 1955). 
trophoretic pattern was normal. She Urinary 17-hydroxycorticosteroids — were 
Br ulphalein retention after 45 measured by the method of Glenn and 
lwo months after 60 mg. of thyroid Nelson? and the urinary 17-ketosteroids by 
laily, her basal metabolic rate had the Method of Callow, Callow and Emmens*. 
14 to + 7. She was discharged Urinary aldosterone determinations were 
mber 22, 1957, on cortisone 12.5 done according to the technique of Nowaczin- 
| thyroid extract 90 mg. orally, daily ski, Koiw and Genest!®, 


Results. 1. EFFECT OF SODIUM RESTRIC- 
TION IN UNTREATED PANHYPOPITUITAR- 
isM. Table 1 shows the results of the 
first experiment which was done while 
the patient was not receiving any medi- 
cation. Only a sodium balance was 
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done: calories, water and potassium 
balances were not controlled. During 
the control period of 7 days the patient 
received 300 mEq. of sodium per day. 
During that period, her weight re 
mained constant at 41.5 kg., the serum 
electrolytes were within normal limits, 
and urinary sodium was slightly be 
low intake. On August 9, the sodium 
intake was reduced to 22 mEq. per 
day. On the seventh day of the low 
sodium diet, she was still excreting 
S80 mEq. of sodium in the urine and 
the serum sodium had fallen to 120 
mEq. per liter. The patient felt very 
weak and_ the experiment to 
be stopped We succeeded in 
producing experimentally by sodium 
restriction a hyponatremia similar to 
the one she had presented on admission. 
However, the pathogenesis of the hy- 
ponatremia was still imprecise. Al- 
though she was still in a negative so 
dium balance at the end of the sodium 
restriction period, she had lost only 
0.4 kg. of weight which suggested that 
a certain degree of water retention 
was contributing to the hyponatremia. 

2. EFFECT OF SODIUM RESTRICTION IN 
PANHYPOPITUITARISM TREATED WITH 
PREDNISONE. This next experiment. is 
shown in Fig. 1. During the whole 
study the patient received a constant 
diet of 30 calories per kg. for a daily 
total of 1200 calories, containing 80 
mEq. of potassium and 11 mEq. of so- 
The daily total water intake 
was 1500 ml. During the control period 


of 4 days she received a daily supple- 
ment of 204 mEq. of sodium as sodium 
chloride. Throughout the control and 
experimental periods she was main- 
tained on 5 mg. of prednisone and 60 
mg. of thyroid extract daily. During 
the control period, the patient was in 
metabolic balance. Her weight re- 
mained constant at 38.5 kg., urinary 
sodium output corresponded to her 
intake, serum electrolytes were within 
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normal limits, and the urinary alde 
sterone excretion was 12 meg. per da 
which is at the higher limit of norma 
by the method used. During the exper 
intake wa 
abruptly reduced to 11 mEq. per day 


mental period, sodium 
everything else remaining constant, an 
it can be seen Fig. 1) that sodiw 
balance was achieved on the fourt! 
day; she lost approximately one kil 
gram, serum electrolytes remaine 
within normal limits, and the urina 
excretion of aldosterone rose to 25 m« 
per dav. 
From these experiments it seer 
justified to conclude that the presen 
of an adequate amount of circulati 
17-hvdroxvcorticoids enables this p 
tient with panhypopituitarism t 
adapt herself normally to sodium r 
striction and to show the ¢ xpected rl 
in urinary aldosterone excretion. As 
corollary, it seems justifiable to post 
late that the hyponatremia, which w 
observed when the patient was sul 
jected to sodium restriction, while sl} 
was untreated, was due to the tact that 
she lost less water than sodium in the 
urine. It is conceivable that moder 


and chronic primary water retenti 


can produce a slight increase in ext 
cellular fluid ( EC] 
turn, can raise the glomerular filtration 
rate (GFR) ( Leaf et al." 
aldosterone production (Beck et al 


volume which 
and inhibit 


resulting in an increased renal loss ot 
sodium. This could explain the 
served negative sodium balance wh 
our patient, untreated, was put 
sodium restriction, and it could also 
account for the absence of an incre 
in body weight, or for the presence of 
a slight fall, similar to the one th it 
we observed in our patient (0.4 kg 
3. PANHYPOPITUITARISM: THE EFFF. 1 
OF PREDNISONE ON THE RESPONSE TO A 
WATER LOAD. The water load was d 
using the standard dose of 20 ml. } 
kg. by mouth taken during '% he 
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nary volume and specific gravity can be attributed to a decreased 
e measured every hour for 5 hours. adrenocortical secretion of 17-hydroxy- 
patient was still on a constant — corticoids. This experiment brings out 
t containing 70 gm. of protein and again the possible inter-relations be- 
mEq. of sodium. The experiments tween 17-hydroxycorticoids, anti-diu- 
done with the patient in the retic hormone (ADH), and the renal 
ne position. The results are shown control of water metabolism. 


EFFECT OF RESTRICTED SODIUM INTAKE IN 
A PATIENT WITH PANHYPOPITUITARISM 


62Y $7-08237 
39 
WEIGHT 38- 
KG 
36: 
ERUM WA 40 142 140 144 142 f 
#200 
+1004 


“4S BALANCE 


100- 
200 
URINARY | 
ALDOSTERONE 20 
ug/24h 
10 
OarTeE 
SEPT 2 12 13 14 16 17 18 20 2! 22 
Effect of sodium restriction in panhypopituitarism tre ited with prednisone 
(5 meg. per day ) 
re 2. Without prednisone, the pa- {. PANHYPOPITUITARISM: RESPONSE TO 
Ce vereted 22% of the water load ADH DURING MAXIMAL WATER DIURESIS: 
urs while on 20 mg. of predni- | EFFECT OF 2 DOSE LEVELS OF CORTISONE. 
h ! he excreted 82% of the same To eliminate endogenous ADH secre- 
FI \ oad during the same period of — tion, maximal water diuresis was pro- 
ro A tii (his experiment confirms the pre- duced in the following manner. The 
d bservation (Wynn and Garrod?") patient was in the supine position dur- 
water retention which may be ing the whole experiment. Diuresis 
h 


n untreated. panhypopituitarism was induced by the standard dose of 
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20 ml. per kg. taken by mouth in ' 
hour. Afterwards the patient drank 
an amount of water equivalent to the 
urinary volume of the preceding 15 
minutes until maximal diuresis was ob- 


tained and maintained for 45 minutes. 
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the same in both instances. This experi 


ment suggests that cortisone does not 


inhibit ADH and does not have ai 
antagonistic action to ADH on th 
kidney. 


Discussion. The dissociation existin 


At that time, 5 milliunits of aqueous in the control of adrenocortical secr 
Pitressin, which was the smallest tion of glucocorticoids and androgen 
PANHYPOPITUITARISM-RESPONSE 
TO WATER LOADING 

P.S. 9 62Y WEIGHT 40KG H.N.D.57-08237 000 
6 
CO WITHOUT PREDNISONE 
B WITH PREONISONE 20mg 
O-30 min. BOO mL H,0 PO 
5 
RINE 
OLUME 
100 
1000 1000 
= } 
] 2 3 a 5 
Fig. 2 Panhypopitiuitarism: the effect of prednisone on the response to a water loa 


amount of Pitressin to elicit a response 
in this patient, were injected rapidly 
vy and the 
were followed for another 45 minutes. 
One experiment was done with 25 mg. 
of cortisone and the other experiment 
was done with 100 mg. of cortisone. 
The results are shown in Fig. 3. It can 


intravenously urine volumes 


be seen that the response was exactly 


on one side, and of aldosterone on the 
other, has been well presented id 


discussed by Liddle, Duncan 1d 
Bartter'!. That the control of alcos- 
terone secretion is at least relati\ el 


independent of anterior pituitary f\ ne- 
tion seems to be universally admit ed 
Normal 


have been found in hy pophy sectom 7ed 


levels of urinary aldoster on 


te 

ll 


Lanthier and Grignon: 


ents and in patients with panhypo- 
itarism (Luetscher and Axelrad'? 
Venning, Dyrenfurth and Beck'* ). 
in the level of 
excretion 


urinary 
ACTH 


ulation has been tound in patients 


MmcCcrease 


sterone under 


th panhypopituitarism ( Liddle, Dun- 


WATER METABOLISM IN PANHYPOPITUITARISM 359 


the influence of cortisone (Venning, 
Dyrenfurth and Beck'*) prednisone 
(Hernando et al.*) or 9 alpha-fluoro- 
hydrocortisone (Hernando et al.*) in 
normal patients with 
panhypopituitarism. Sodium depriva- 
tion is a potent 


subjects and 


most stimulus to 


PANHYPOPITUITARISM—RESPONSE TO PITRESSIN 
UNDER MAXIMAL WATER DIURESIS 
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response to ADH during maximal water diuresis; effects of 2 


dose levels of cortisone. 


id Bartter Venning, Dyren- 
nd Beck'*). In normal subjects 
ACTH stimulation, irregular and 
e increases in urinary aldoster- 
cretion have been found which 
t comparable to the increases 
yn sodium restriction (Hernando 

No decrease in urinary aldos- 
excretion has been found under 


nance 


aldosterone secretion in normal sub- 
jects and is supposed to act through a 
decrease in ECF volume or of one of 
its constituents (Bartter et al.'). Hy- 
pophysectomized patients on mainte- 
therapy with cortisone and 
thyroid extract adapt themselves nor- 
mally to the stimulus of sodium re- 
striction and show a rise in urinary 
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aldosterone excretion comparable to 
that found in normal subjects (Maclean 
Muller, 


In panhy popituitarism on 


et al. and 
Manning!* 

maintenance therapy with cortisone 
and thyroid extract, Hernando et. al. 


des« ribed al 


Riondel and 


female patient who 


adapted herself very sluggishly to so- 
dium restriction and who failed to 
show a rise in urinarv aldosterone ex- 
cretion’. Ow 


present patient w ith 


panhypopituitarism, on maintenance 
therapy with cortisone and_ thyroid 
extract, just as the one described by 
Venning et al.'*, adapted herself nor- 
mally to sodium restriction and showed 
an increased urinary excretion of al 
dosterone comparable to the one found 
in normal subjects. From ow experi- 
ments it seems justified to conclude 
that the 


amount of circulating 17-hvdroxvcorti 


presence of an adequate 


coids enables the patient with panhy 
popituitarism to adapt normally — to 
sodium restriction and to show the 
expected rise in urinary aldosterone 
excretion. The hyponatremia which 
may be observed in untreated panhypo 
pituitarism under sodium restriction 
can be attributed to the fact that there 
is less water than sodium lost in the 
urine. Moderate and chronic water 
retention, due to the decreased adreno 
cortical production of 17-hydroxycor- 
ticoids, can produce a slight increase 
in extracellular fluid volume which, in 
turn, can raise the GFR ( Leaf et al.’ ) 
and inhibit the secretion of aldosterone 
( Beck et 
renal loss of sodium. This mechanism 
would try to limit the increase in ECF 
volume and _ in body weight during 


, resulting in an increased 


water retention and, at the same time. 
would tend to aggravate the hypona- 
tremia 

This brings us to the possible inter- 
relations between 17-hydroxvycorticoids. 
\DH and the renal handling of water. 
Patients with untreated Addison's dis- 
ease show a delay in the elimination 
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of a water load which may be co 


rected by cortisone. Patients wit 
untreated panhypopituitarism also sho 
the same delay in the elimination \ 
a water load which may be correct 
by treatment with ACTH (Chalm« 
and Lewis!) or cortisone, as illustrat 
in our patient. It is also often possib 
to elicit a diuresis in edematous p 
tients with 17-hvdroxvcorticoids. — It 
seems clear that there is a definite j 

Huence of 17-hydroxycorticoids on 
renal control of water balance. Fr 

our studies it seems that 17-hydroy 

corticoids do not inhibit ADH and al 
not have a competitive action anta 

onistic to ADH on the kidney. 1 

possibility 17-hydroxycorticoids 
may diminish the secretion of ADH 

suggested by Dingman and Ds spoint 

cannot be considered at the moment 
because of the lack of a reliable met! 
od to measure ADH. However, it seems 
certain that 17-hydroxycorticoids m 
increase the renal elimination of wat 

by a direct action on the kidney, wit! 
out any relation to ADH. This direct 
renal action of 17-hydroxvcorticoids 
may be due either to an increase in 


GFR (Skillern 


bel'*), or to a decrease in the distal 


Corcoran and Scher 


tubular reabsorption of  solute-t 


water (Garrod, Davies and Cah 
Raisz et al.'"), or to a combinatior 
both mechanisms 

Summary. |. A case of panhypop 
tarism with hyponatremia is descril 

2. From our studies, it is postulated 
that the hyponatremia, which may be 
produced by dietary sodium restriction 
in patients with untreated panhypopit 
uitarism, is due primarily to water re 
tention resulting from a_ decrea:ed 
secretion of 17-hvdroxvcorticostere ds 

3 it is also suggested that 
hydroxycorticosteroids may incr: 1s 
the renal excretion of water dire. ‘ly, 
without any 


ADH. 


antagonistic action t 
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SUMMARIO IN INTERLINGUA 


Studios Clinic Relative Al Regulation Del Metabolismo De Natrium 
E Aqua In Panhypopituitarismo 


i's describite un caso de panhypopituitarismo con hyponatremia. 
Es postulate, super le base de nostre studios, que le hyponatremia que pote 
producite per restriction dietari de natrium in patientes con non-tractate 
popituitarismo, resulta primarimente ab le retention de aqua que, de su 
es le effecto de un reducite secretion de 17-hydroxycorticosteroides. 
s etiam suggerite le possibilitate que 17-hydroxycorticosteroides augmenta 
etion renal de aqua directemente, sin ulle action antagonistic contra hormon 
ureti 
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UNSATURATION OF 


PLASMA 


LIPID FRACTIONS 


IN CORONARY ARTERY DISEASE’ 
By RAYMOND Caren, M.D., F.A.C.P 


AND 


L,UCILLI 


CorBO 


(From the Institute for Medical Research, Cedars of Lebanon Hospit il and the De partment 
Medicine, School of Medicine, | niversity of California at Los Angeles, California 


Most investigators believe that a dis- 
order of cholesterol metabolism is of 
great importance in the etiology of 
atherosclerosis. Reasons for this are: 1 ) 
the high cholesterol content of athero- 
sclerotic plaques, 2) the production of 
atherosclerotic-like lesions in various 
species by feeding cholesterol, 3) the 
increased incidence of atherosclerosis 
in disorders of fat metabolism associ- 
ated with high blood cholesterol levels, 
and 4) the elevated blood cholesterol 
and lipoprotein averages in large 
groups of atherosclerotic people. How- 
ever, neither the blood cholesterol nor 
the lipoprotein level is of predictive 
value for coronary artery disease in the 
individual (Page'® ) 

Decrease of the serum cholesterol 
in response to feeding fats containing 
large amounts of unsaturated fatty 
acids (Ahrens, Blankenhorn and 
Tsaltas', and Kinsell et al.’*) has sug- 
gested a role for the latter in the 
transport ol cholesterol (Peiffer and 
Holman'*). The 


acids, linoleic, linolenic, and arachi- 


unsaturated fatty 


donic, constitute the so-called essential 
fatty acids. Sinclair has attributed 
atherosclerosis to a deficiency of essen- 
tial fatty acids'*. 

In view of the great interest con- 
cerned with the lowering of serum 
cholesterol by feeding highly unsat- 
urated fats, it was decided to under- 


take a study comparing the iodit 
numbers (degree of unsaturation) of 
the fatty acids of the various plasma 
lipid fractions in a group of norm 
people and those with coronary arter 
clisease proven by the criterion of my 
cardial infarction. It was reasoned that 
if a deficiency of unsaturated (esse 
tial) fatty acids was a factor in ather 
sclerosis, a significant difference might 
be found in the iodine number of at 
least one fraction. The following plasi 
lipid fraction iodine numbers wer 
determined: total fatty acids (TFA 
phospholipid fatty acids (PFA), cl 
CEFA 
triglycerides (TG and the unest 
fied fatty acids (UFA 


lesterol ester fatty acids 


Materials and Methods. The 8 normal 


bulatory people used in this study ra 
trom 22 to 39 vears Iwo of the 8 
females. The atherosclerotic froup com] 
7 patients who were hospitalized and 
proven myocardial infarcts of varying 
tion ranging from 1 week to 5 years 
ages \ iried trom 57 to 77 ind two 


females. Blood was drawn from both 


following an overnight fast. 
EXTRACTION OF PLASMA LIPIDs. Ap} 
mately 50 ml. of blood were drawn 
the antecubital vein in heparinized SVI 
and immediately centrifuged. Fifteen 


liters of plasma were I ipidly pipe tted 
250 ml. of a 4:1 methylal:methanol sol 
(Delsal®). The flask was held under tl { 
water tap with cautious swirling unti I 
boiling point was r iched, cooled to 


temperature, and the material filtered thi 


°This work was carried out under Research Grants #A—505 and #H-—2715 from the N 


Institutes of Health, Public Health Service 
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Whatman filter paper. The precipitate 
washed with an additional 50 ml. of the 
il:methanol mixture and the precipi- 
nd filter ] pel squeezed with a clean 
7 lution was then concentrated 
5 ml. in a 45 degree water bath under 
f nitrogen. The lipids were sep- 
tro t! nonlipid substances by Vig- 
tract with 30 to 50 ml. portions 
leum ether (P.E at least 
I h portion was decanted into a 
ntrifuge bottle in a 45 de vree 
| mcentrated to 3 to 5 ml 
rlON OF PHOSPHOLIPIDS. The phospho- 
ere isolated from the total lipid ex- 
di to Bloor®. Fifty milliliters of 
ton 20) drops of saturated mag- 
hloride were added with vigorous 
wed to remain in the cold 
t Phe precipitated phospho- 
ed by centrifugation and 
itant set aside. The precipi- 
with two 20 ml. portions 
et ind the washings added to 
ne supernatant. The phos- 
lved in moist ether. Two 
ved for quantitative de- 
remaining solution was 
MN CHROMATOGRAPHIC SEPARATION OF 
ETONE-SOLUBLE MATERIAL. The ace- 
ernatant consisting of cholesterol 
Tres te triglycerides and unes 
t was evaporated in a 45 
bat nder a stream of nitrogen 
re e dissolved in 3 to 5 ml. of 
ether P.E. This was applied to 
| 1 which had been washed 
f methanol, acetone, ether 
lea p and Meade®.10 ), The 
imn were washed down with 
5 to 10 ml. of 1% ether in P.E. 
ters were eluted first with 
rf ether in P.E. Preliminary 
We that 250 ml. of the solvent 
ere sufficient for separation of cho- 
ters as further elution resulted in 
Lieberman-Burchard reaction indi- 

ibsence of sterol 

erides were next eluted with 300 
ether in P.E. and the unesterified 
were finally eluted with 225 ml. 
ether in P.E. Unlike the report of 
raphic separation of lipids ( Fillerup 
ice we found that 50% ether 
eluted the free sterol along with 
terified fatty acids. The latter were 


the free sterols ‘by the addi- 


UNSATURATION OF PLASMA LIPID FRACTIONS 
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tion of dilute NaOH to form the sodium salts 
of the acids; the cholesterol removed with 
P.E., and the fatty ac ids liberated by acidi- 
fication. 

The chromatographic apparatus was equip- 
ped with nitrogen as positive pressure and 
the collection flask was supplied with a 
nitrogen inlet. 

Cholesterol esters were 
saponified by refluxing with 0.7 ml. saturated 
KOH and 20 ml ethanol 


nitrogen tor 60 minutes on a 


SAPONIFICATION 


under 
bath. 
and 5 ml. 
each of water and ethanol were added. The 
liberated cholesterol was removed with P.E. 


absolute 
steam 
The flask was then cooled in ice 


using at least six 20 ml. portions. A qualitative 
Lieberman-Burchard test done on the 
make certain all the cho- 
lesterol had been removed. Unless an unusu- 
ally high cholesterol present, 
six washings proved sufficient. The fatty acids 
were liberated with 5 ml. LON sulfuric acid 
and were with P.E. Quantitative 
and iodine number determinations were done 
in duplicate directly on the 
triglycerides. 


was 
last extraction to 


content was 


extracted 
unsaponified 


Three milliliters of plasma were used for 
duplicate determinations of total fatty acids 
and their total 
cholesterol determinations were done in dupli- 


iodine numbers Free and 


cate according to Schoenheimer-Sperry!? on 
1 ml. of plasma. 

All quantitative fatty acid determinations 
were done by the method of Bloort and the 
iodine numbers according to Yasuda!%. The 
isolated cholesterol from the saponified cho- 
lesterol esters and the free cholesterol eluted 
from the silicic acid column were determined 
by the Bloor method# 


Results. Table 1 shows the iodine 
numbers of the isolated fatty acid frac- 
tions of normal plasma. When the mean 
values were compared for each frac- 
tion, the greatest degree of unsatura- 
tion was found in the cholesterol esters. 
The triglyceride average was slightly 
higher than the phospholipid, although 
for practical purposes both can be con- 
sidered similar. This is unlike a pre- 
vious study which reported the phos- 
pholipids to have a higher degree of 
unsaturation than the _ triglycerides 
( Bloor, Blake and Bullen®). The small- 
est degree of unsaturation was found 
in the unesterified fatty acid fraction. 


364 The American Journal of the Medic 


Table 2 shows the iodine numbers of 
the same fatty acid fractions of the 
group with coronary artery disease. It 
seen that the iodine 
numbers do not differ greatly from 
those of the with the 
exception of the phospholipid fatty 


can be readily 


normal group 


acids where an average iodine number 


al Sciences e 
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dition, the last column shows the rati 
of the cholesterol ester fatty 
the total fraction. This measul 
of the chain length of the fatty acid 
of the cholesterol esters. The theoret 


acids t 


a 


cal values for cholesterol esters cor 
a Cy, fattv acid is 40%, a ( 


19% and 45% for a C 


taining 


TABLE 1] IODINE NUMBERS OF THE VARIOUS FATTY ACID FRACTIONS O 
NORMAL PLASMA 
Fatty Acid 
nt Total Chol Ester Ph h lip ru te 
R¢ 9 95 13 103 75 6] 
MIS 3 110 169 119 03 
29 134 182 7] SY 
Al 2 103 )] 79 112 65 
LI] 24 119 LO9 89 74 104 
RH 29 94 187 78 158 65 
FC(f 33 8° 166 103 S4 5 
Mean + SEM 102.3 + 6 144.7 + 12.7 9.7 6.5 17.1 84.7 
TABLE 2 IODINE NUMBERS OF THE VARIOUS PLASMA FATTY ACID FRACTIONS 
OF A GROUP OF PATIENTS WITH PROVEN CORONARY ARTERY DISEASI 
Fatty Acid 
Patient Age Total Chol. Ester holij U'nest 
71 119 135 LO5 
MIS 60 L110 148 140 70 6 
AA O5 139 114 1] 
rCc(t 70 129 172 128 SS 
SH 57 )] 197 135 72 7 
LI 57 93 155 126 O7 | 
7] LO7 166 117 109 
Mean + SEM 105.7 + 5.4 148 6.2 193 15 3 74 
of 123.5 was obtained as compared to Table 4 shows a similar study 


99.7 tor 
mitted to statistical analysis, no signifi- 
As in the 
fatty 
iodine 


the normal group. When sub- 


vas found. 
group, the unesterified 
had the 


cant difference 
normal 
acid fraction lowest 
number. 

Table 3 shows the blood level of the 
total fatty acids, cholesterol and phos- 


pholipids of the normal group. In ad- 


the group with coronary artery disease 
There was no significant difference 1 
any of the fractions. The ratio of th 
fatty 
fraction to the total cholesterol ester 


acids of the cholesterol ester 


traction was 487 as compared to 43 
for the This 
to the high values of 57.5 and 56.. in 


patients T.B. M.S. 


normal group. was lu 


and respecti ly 


t th 
shows 


( 


t 


and 


ren Corbo: DEGREE OF UNSATI 


higher values were due to tech- 
factors and do not represent fatty 
of longer chain length. Too many 


RATION OF PLASMA LIPID FRACTIONS = 365 


Discussion. This work did not dem- 
onstrate in 
the iodine numbers of the plasma cho- 


any significant difference 


itive tests for cholesterol were — lesterol esters, phospholipids, triglye- 
med in these two to insure com- — erides, or unesterified fattv acids in a 
removal of the sterol from the group of patients with proven  coro- 
ified fatty acids of the fraction. nary artery disease as compared to a 
rABLI PLASMA LIPIDS OF A GROUP OF NORMAL PEOPLE 
mg./100 ml 
Cholesterol Phospholipid 
u Fatty Fatty Ac ids in 
Pat t Acids Total Ester — free Total Fatty Acids Chol.Ester® 
R¢ 103 260 L190 74 953 139 15.4 
\IS 348 230 132 S 142 9S 11.6 
18 18 67 145 LOT 14.7 
\] 264 136 104 39 66 50 17.3 
343 159 116 LO7 16.7 
C4 176 LOT 69 98 10.3 
RH 74 148 Q4 54 105 65 10.3 
50] 179 YS S] 1SO LOG 13.5 
fatty acids of chol. ester 
chol fatty acids 
ABLE 4.—PLASMA LIPIDS OF A GROUP OF PEOPLE WITH PROVEN 
CORONARY ARTERY DISEASE 
mg./100 ml 
( hole ster Phospholipid 
tal Fatty —_ Fatty Acids in 
4 \ l tal ster tree Total Fatty At ids Chol I ster . 
rB 17 908 14] 39 93 83 57.5 
MIS S6 245 170 55 133 OM) 96.7 
\A 74 167 Q7 32 141 S6 17.8 
rm 193 309 184 61 172 123 17.9 
SH SO 247 156 59 63 36 45.2 
602 308 9225 68 148 92 $3.0 
iI 568 261 19] 54 171 93 12.0 
“fatty acids of chol. ester 
chol. fatty acids 
hen the quantitative determi- normal group. This would indicate 
is performed on the combined — that the plasma fatty acids in respect 


| extracts, a smaller percent- 


holesterol was found and so 


became higher. Comparison 
hain lengths in both groups 


o difference. 


to unsaturation were similar in per- 
sons with coronary artery disease and 
normal people. 

During the past few years, there has 
been a great deal of interest in the 


| 
on 
\ 
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effect of the unsaturated fatty acids 
on blood chelesterol levels. It has been 
well established that the blood cho 
lesterol can be lowered significantly by 
the ingestion of fats containing large 
amounts of the unsaturated fatty acids 
linoleic linolenic and arachidonic 

Ahrens, Blankenhorn Tsaltas 
and Kinsell et al.'*). These constitute 
the so-called essential fatty acids. It 
has been suggested that atherosclerosis 


hye ( Lused by al defic iencyv of essen 


may 
tial tatty acids (Sinclair'®). If this were 
so, one would expect to find a highe 
degree of saturation in the iodine num 
ber of at least one blood lipid fraction 

It must be pointed out that the 
iodine number is a composite figure 
nad is i qualitative measure only when 
a single unsaturated fatty acid is 
present. It is effected by quantitative 
factors when two or more fatty acids 
differing in saturation are present. I 
a mixture contains a small amount of 

highly unsaturated fatty acid, th 
iodine number will represent an ay 
erage figure only. The highly unsat 
urated fattv acid mav then be obscured 
by the larger amounts of fattv acids of 
Vreater saturation 

This work agrees with that of James 
et al who were unable to demon 
strate by gas-liquid chromatography 
any significant difference in the pro 
portions of the various plasma lipid 
fattv acids in people with proven 
coronary artery disease as compared 
to normal people. Hammond and 
Lundberg!? found a small decrease in 
the proportions of dienoic and tetranoi: 
fatty acids (2 and 4 double bonds re 
spective lv) of the total polyunsaturated 
fatty acids of patients with coronary 
artery disease. However, when this was 
calculated on the basis of the total 
fattv acid level of the blood rather 
than as per cent of the polyunsaturated 
fatty acids, no significant difference 
was found. No other studies are avail 


able comparing the individual fat 


acids or their iodine numbers in co 
narv artery diseass 

James et al. used the more prec 
method of gas liquid chromatogray 


which measured individual fa 


acids When the above corrections { 


the work of Hammond and Lundb 
are taken into consideration, all tl 
investigations, come to the same « 
clusion. In each study the fatty a 
were measured by different. te 
alkali-isomerization as liq 
chromatography, and iodine numl 
\ deficiency of essential fatty 
does not appear to be a factor in ath 
SC lerosis 

It must be pointed out that no 
has proven conclusively that. th 
ol plasma cholesterol following 
ministration of unsaturated fats is 
to unsaturated fatty acids per se 
possibility exists that sterols or ot 
trace materials present may 
responsible factor. Ahrens et al. | 
shown that hydrogenating unsatur 
fats diminishes their ability to | 
plasma cholesterol’. However, am 
teration of the fat fon experime ntal 
poses may also affect the other fact 
that could be responsible Concl 
evidence for the hypocholesterol 
iction of unsaturated fatty acid 
only be proven by administerin 
pure fatty acids 

The iodine numbers re porte d 
study were obtained from the is 
plasma fattv acid fractions, and 
verv well with those of Bloor 
and Bullen®. Although it has beer 
viously reported that the highes 
cree of unsaturation was found 
cholesterol ester fraction, follow: 
the phospholipid and then the tr 
eride, we found this to be the o 
rule but not alwavs so. There 
one or two individuals in each 
in whom the highest degree of 


uration was found in the phosp!| 


\ 


= 


iren and Corbo: DEGREE Ot 


lveeride traction. This occurred 


o instances in the normal group 


we in the arteriosclerotic. In 


ft the normal people the iodine 
r ot the 
{ the phospholipid 


RH Fable 


triglyceride exceeded 
In the 
the trighvceride 


indi 


exceeded — the — phospholipid 
but was less than that of the cho 
| ester. Thus, it does not neces 
toll that the highest degree 
turation always occurs in the 
| ester o1 phospholipid trac 
ene! thie triglvceride iodine 


much less than that of the 
ester phospholipid frac 


id be pointed out that the io 


mbe ol the cholesterol este 
d traction was determined on 
ted fattv acids after the cho- 

noved This obviated 
tion tact for cholesterol since 
© double bond and takes up 
Bloor determined the iodine 
inn the presence of cholesterol 


lie correction Tactor”’. 

the blood 
fattv acid 
(Dole*, 


past few vears 
th unesterified 


measured 


UNSATURATION OI 


PLASMA LIPID FRACTIONS = 367 
and Gordon and Cherkes'! ). We found 
this fraction to have the highest de- 
gree of saturation in both groups. Dole 
has reported that oleic, linoleic, pal- 
mitic and stearic acids comprise about 
SOY of this fraction®. 
C.C. (Table 1 
acids had the highest degree of unsat- 


In one instance, 


the unesterified fatty 


uration of all the fractions. 

Although the unesterified fatty acid 
fraction is small, it appears to be a 
very sensitive indicator of carbohydrate 
falling 
( Dole* 


degree of 


metabolism, when glucose is 


metabolized 
high 
affect the activity of the 
unesterified fatty acids to a very Creat 


\pparently a 
saturation does not 


metabolic 


extent. 
undertaken 
comparing the iodine numbers of the 


Summary. A study was 


cholesterol esters. phospholipid, tri- 
elyceride, and unesterified fatty acids 
of patients with proven coronary artery 
disease and normal people. No differ- 
ence was found. This study does not 
support the concept that a deficiency 
of unsaturated fatty 


is of etiologic importance in athero- 


( essential acids 


sclerosis. 
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SUMMARIO IN INTERLINGUA 


Le Grado Del Non-Saturation De Fractiones Lipidic Del Plasma In Morbo 
De Arteria Coronari 


Esseva effectuate un studio comparative del numero de iodo pro esteres 
cholesterol, phospholipido, triglycerido, e non-esterificat acidos grasse in 
patientes con demonstrate morbo de arteria coronari e (b) subjectos normal 
Esseva trovate nulle differentia. Iste resultato non supporta le conception qué 
un carentia de non-saturate (essential) acidos grasse es etiologicamente sigh 


cative in atherosclerosis 


SUMMARIO IN INTERLINGUA 
See page 336 for original articl 


Le Effecto Comparative De Agentes Bronchodilatatori Administrate Per 
Inhalation: Un Studio Clinic A Controlo 


Le presente studio esseva inte rprendite l pro determinar le efficacia « 
drogas bronchodilatatori administrate per inhalation a patientes con chi 
asthma o emphysema pulmonar 0 ambes, (2) pro presentar un meliorate method 
pro le evalutation comparative de plure drogas bronchodilatatori. A fin d 
assecurar datos de signification statistic ab le studio del plus basse numero pos 
sibile de patientes, le 3 drogas e solution salin esseva administrate in 4 different 
sequentias con intervallos de 24 horas al 4 patientes in cata un de 4 gruppos 
esseva studiate omne die per 1 de 4 differente tests. 

Le activitate bronchodilatatori, i.e. le Indice BD, esseva mesurate como altera 
tion del grado de compromisso functional post le administration del droga ex 


mental. Le grado de compromisso functional, i.e. le Indice CF, esseva registra 
coma | procentage medie del predicite valores pro le capacitate vital, le capa 
tate respiratori maximal, e le capacitate expiratori in 3 secundas. 

Le sequente conclusiones pare esser justificate: 

|. Le 3 drogas utilisate in le studio ha un melior action bronchodilatator 


le substantia de controlo, solution salin normal. ; 
Octo del patientes (i.e. 50 monstrava le melior ré sponsa objective post 
droga A (Isuprel). Tamen, le datos non revelava un statisticamente signific:ti\ 


differentia inter le effectos bronchodilatatori medie producite per le 3 d 
utilisate in le studio (Isuprel, Aerolona, e JB 251) 

3. Leve grados de “vertigine,” le sol effecto lateral, esseva observate in 2 
patientes post le administration de droga A. 

1. Dece-tres del patientes (i.e. 51%) non poteva recognoscer qual droga pl! 
duceva in illes le melior resultatos objective. 
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tl 1) rtment ot Medicine New 


previous study of the electro- 
vl iphic changes caused by hy- 
only lowering of the R 
lr waves was found (Scherf and 
chman 
d by 
f the diaphragm which assumes 
re inspiratory level after hyper- 
ition. No parallelism was found 
een the degree of alkalosis and 
anges in the electrocardiogram. 
authors 


Phe se phenomena were 
in alteration of the posi- 


issume, however, that 


ctrocardiographic changes are 
hvpocapnia and alkalosis. Ac- 
ig to Lepeschkin, hyperventila- 
sually ar presses and 


of loss of carbon dioxide’. 


y i, in a discussion of the physio- 
ettect of hyperventilation, men- 
{ that the characteristic change is 
tening of the T waves and he 


tes this to alkalosis*. Hyperven- 
with alkalosis leads to a lower- 


he T waves according to Katz?, 

periments demonstrating that 

inges did not appear when the 

hyperventilated in a carbon 

rich atmosphere seemed to 

that alkalosis’actually is respon- 

Barker, Schrader and Ronzoni', 
hsen 

use of these contradictory state- 

we decided to reinvestigate the 
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problem and to study it in individuals 
without evidence of cardiovascular dis- 
ease who were hospitalized for a vari- 
ety of illnesses. The electrocardiogram 
was recorded in the standard leads and 
V. and V; after hyperventilation. 


Method. Hyperventilation was performed 
by each individual in two ways. A normal 
electrocardiogram was obtained in each indi- 
vidual after a rest period of 20 minutes. At 
first hyperventilation was performed by slow 
and deep breathing, particular care being 
taken that the expiration was prolonged. This 
was continued until tingling of the fingers, 
a positive Chvostek sign or tetany appeared. 
This was obtained after 3 to 7 minutes. The 
clectrocardiogram was registered and _ after- 
ward the hyperventilation discontinued. After 
the patient had breathed normally for 20 
minutes another electrocardiogram was reg- 
istered. The patient was then requested to 
hyperventilate again but this time with rapid 
shallow breathing until the same sensations 
and signs appeared. The electrocardiogram 
was then repe ated. Great care was taken to 
standardize the tracings repeatedly, to have 
the patient rest comfortably always in the 
same position, and to prevent intake of food 
and drinks between the single experiments. 


Results. The results are compiled in 
Table 1. Twenty individuals were 
tested. With the exception of an occa- 
sional slight lowering of the T waves 
no changes were seen. There were no 
depressions of the RS-T segment. A 
study of the literature reveals that the 


( 369 ) 


THE 


=() 


American Journal of the 


Sea Diag Hyperventilat 


After upper Rate 73-98 
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infection 
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infection 
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20M Homologous Rate 68-70 
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I waves 
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Schert et al ELECTROCARDIOGRAPHIC CHANGES DURING HYPERVENTILATION — 37] 
Continued 
Varimum ¢ hanges Varimum Changes 
{ {fter Slou ifter Rapid Signs of 
/ Diagno Hy perventilation Hyperventilation Tetany 
RJ | pper respira Rate 56-70 Rate 56-75 Chvostek 
tory infection Tl down 1 mm Tl down 1 mm Tetany 
T up in V2 1 mm T2 down 1 mm 
Tf down in V2 1 mm 
MLO 11 Upper respira Rate: 97-97 Rate: 97-97 Tingling of 
tory infection T up in V2 1 mm No changes of fingers 
T waves 
Ry Mo OPost pneu Rate 88 SS Rate 8888 Chvostek 
moma No changes of No changes of 
T waves T waves 
V.M ITM pneu Rate 100-100 Rat 100-120 Chvostek 
nia Tl up } mm T up in V2.3 mm 
T2 up 1mm T up in V5 1 mm 
T3 up in V2 1 mm 
T up in V5 2 mm 
BN NI Upper re spira Rate 83-97 Rate 83-100 Chvostek 
tory infection TI down 3 mm T down in V2 } mm 
r2 down | mm T down in V5 1 mm 
TS down } mm 
T down in V2 1 mm 
T down in V5 1 mm 
MONE Infectious Rate 55-79 Rat 33-82 Chvostek 
hepatitis Tl down } mm Tl down 1 mm 
T up in V2 1 mm T up in V2 1 mm 
bB Post pneu Rate: 97-126 Rate: 97-126 Chvostek 
omnia down in V2 1mm. T down in V2 13 mm 
phenomenon was only observed Discussion. From these results it may 


e individuals who developed a 

of after hyper- 
mn it is probable that the 
lia caused the depression. In 


incre rate 


and 


experiments the depression was 
in spite ot an appreciable in- 


of rate. In view of the regular 
rance of signs of tetany in all 
ts, the scarcity of the electro- 
raphic changes is remarkable. 
ild be stressed that the age of 


tients examined varied between 

4. It is possible that with pa- 
older in- 
of rate after hyperventilation 
to marked 


raphic changes. 


n an age group an 


ead more electro- 


be concluded that tetany may 
during hyperventilation without such 


manifestations in the electrocardiogram 


appear 


as inversion of the T waves and depres- 
of the RS-T It 
therefore, not justified to state on the 


sion segments. is, 
basis of those experiments in which 
such alterations did appear that “alka- 
losis and tetany cause” the above men- 
tioned electrocardiographic changes. 
They do it only occasionally. The re- 
sults obtained by reliable investigators 
cannot be denied. It seems to us, how- 
ever, that they do not permit general- 
izations which are so common in elec- 
trocardiography. It is certain, in some 
individuals, that tachycardia leads to 
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a marked lowering or even inversion Conclusions. In 20 individuals, 14 1 
of the T waves. It is also certain that, 34 vears old, the electrocardiogram w 
after a heavy meal, some individuals studied after hyperventilation. Or 
show similar changes. Others have in minor alterations of the T waves we 
version of the T waves in standard — seen in spite of the regular appearan 
leads or some chest leads in the erect of signs and symptoms of tetany. The 


posture or after smoking even only — electrocardiographic changes were tl 
one cigarette. Often an increase of rate same when hyperventilation was dor 
alone will be responsible in these con with rapid or with slow breathing 

ditions but sometimes other factors It is, therefore, improper to state that 
must also be considered. The mecha hyperventilation and alkalosis “caus 


nism by which an increase of rate lowering of the T waves and depression 
causes these changes in some indi of the RS-T segment.” These changes 
viduals but not in others is unknown. It appear after hyperventilation in_ sor 
will be Important to learn whether the individuals but for unknown reas« 
anatomical position of the heart is the they are absent in many others 
responsible factor. 
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SUMMARIO IN INTERLINGUA 


Alterationes Electrocardiographic In Tetania Per Hyperventilation ind “f 
In 20 individuos, de etates de inter 14 e 34 annos, le electrocardiogran ra : 
esseva studiate post hyperventilation. Solmente minor alterationes del w i 
T esseva vidite in despecto del apparition regular de signos e symptomas 1 se 
tetania. Le alterationes electrocardiographic esseva le mesmes sin regu weg 
a si le hyperventilation esseva effectuate per respiration rapide o per respirat ov 
lente ) 
Per consequente il non es justificate asserer que hyperventilation e alcalosis ae 
“causa un abassamento del undas T e un depression del segmento RS-T.” Ta a 3 
alterationes occurre post hyperventilation in certe individuos, sed, pro rationes a 


que es non cognoscite, illos remane absente in multe alteres 
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THE CONCEPT OF FIBRINOID® 
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terms “fibrinoid degeneration” gen or necrotic tissue that has been 
fibrinoid substance” or “desmoider — misinterpreted as fibrinoid substance. 
off’ were introduced in 1880 by This has been a source of confusion in 
nn He defined fibrinoid as a recent vears. Most authorities now 


il change of the intercellular agree that the term fibrinoid should 
nce of connective tissue, causing be reserved for an intensely acido- 
homogenization and conver- philic (eosinophilic), homogeneous, 
a fibrin-like substance (“eine dense and _ refractile substance with 
fquellung und Homogenisierung — staining characteristics similar to those 
lene chemische Veriinderung © of fibrin. 
tercellularsubstanz des Bindege- In the long interval since Neumann's 
welche dieselbe einer publication much investigation con- 
ffmasse ahnlich macht”). Al- cerning the pathogenesis of fibrinoid 
fibrinoid is found in a number has failed to resolve the conflicting 
il conditions it is a feature of opinions regarding the origin and 
ise connective tissue or colla- nature of  fibrinoid. The principal 
ises. However, lesions found — theories postulate its formation from 
gen diseases, for example, either collagen, ground or cementing 


bodies and rheumatoid nod- substance, smooth muscle, nucleopro- 
v also contain hvyalinized colla- tein or fibrin. 
rk was done while the author was at Queen’s University, Kingston, Ontario. 


(3i3 ) 


a 
al 
\ 
Ve 


4 Phe American Journal of the Medic 


Neumann believed that fibrinoid de 


veloped from a degeneration of colla 


ven fibers which then acquired the 
This 


hypothetical process ot “fibrinoid de 


staining characteristics of fibrin 


generation in pre-existing tissues, and 
the substance “fibrinoid” 


by Neumann to 


connective 


shown 
the 


mucous and 


were 
occur mainly in 
loose tissue of 
serous membranes; and in the cardio 
Some ot 


tures described by Neumann, however. 


vascular svstem these struc 


for example, diphtheric pseudomem 
branes, material in perforated aortic 
aneurvsms and verrucous endocarditis 
were at a later date clearly recognized 
to be cle posits ot fibrin. . 

\ few later Marchand*' 


brought forward rather convincing evi 


vears 


dence that the deposition of fibrinoid 


occurs during or at a certain stage of 


fibrinous inflammation Despite _ this, 
the earlier term and concept of fibrin 
oid degeneration persisted. This was 
because of 


not so much 


Neumann's 
further publications 293° or Ricker’s® 
demonstration of a fibrinoid degenera 
tion in hygromata, degenerative fibro 
but 


cause of the role ascribed to fibrinoid 


mata and dermoids. mainly be 


in the evolution of rheumatic diseases 
by Klinge (1929-33 From his ex- 
tensive studies on the nature of rheu 
matic tever, Klinge came to believe 
that fibrinoid was formed as a result 
ot degenerative changes in the inter- 
cellular ground substance. Klinge 


thought that this process begins as a 


swelling (“Verquellung”) of the inter- 
fibrillar ground substance, and is asso- 
ciated with the development of an 
affinity of the collagen fibrils for silver 
), and an increased acido 


dif- 


are 


argyrophilia 


philia. In Klinge’s view fibrinoid 
fered from fibrin, although they 
the 


chromatic stains. Occasionally, Klinge 


stained similarly with common 


admits, exuded fibrin appears to con- 
tribute to the development of fibrinoid. 


al Sciences © Se pte mber, 1958 

He believed he had differentiated bi 
tween fibrinous exudate on the surtac 
of the svnovialis and fibrinoid degene: 
ation in the substance of the svnoviali 
However, in his photomicrographs, th 
the fib: 


fibrinoid 


distinction is not discernible: 
the the 
generation in the depth appear to } 


on surface and 
continuous, and Klinge admits that t 
border between the two is often diff 
cult to define 
Bahrmann 1937 
agreement with Neumann that “fibri 


was fi 
collagen” 
concluded. tl 
“Zusam 
the col 
fiber 


same tu 


oid degeneration of 


following injury. 


fibrinoid was caused by a 
mensinterung> collapse ot 
fibrils the 


Bahrmann admitted at 


coll 
the 


that swelling and separation of col 


gen within 


ven fibers can result from an impreg 


tion of fibrin, causing a picture res 


bling Weigert’s coagulation necro 
He also believed that transition for 
between the fibrinoid of collager 


collapse” and that of “collagen Swe 
ing occurred frequently. Wu" report 
institute that 
al simpk mechanical 
ol the skin. the collagen file rs unde 


fibrinoid degeneration. 


from the same follow 


Klemperet Pollack and Baeh 
(1941-1942 and Klemperer (1948 
1950 ) =! stressed the fact that 
the tissue alteration common to th 


so-called collagen diseases was fibri 


noid degeneration. At the same time 
Klemperer emphasized that fibri 


is not specific tor hyperse nsitivitv 1 


tions, and may occur in a numbe 
heterogeneous conditions, includin 


had been shown previously, in the bas 


ol peptic ulcers! placentae! and the 
arteries of experimental hypertensis 
and renal disease Klemperer et al 
described fibrinoid as “a deeply e 

philic substance disposed among tl 
fibers. This substance stains red wit! 
azan, and deep mahogany brown it] 


/ \ 
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Bielschowsky's silver stain. On 
ual inspection, one might dismiss 
alteration as the precipitation of 
protein-rich edema fluid. It seems 
differ from mere edema, however, in 
t it is not vacuolated and appears 
ch more substantial than even the 
t dense of fluid precipitates. We. 
refore, are inclined to believe that 
ire dealing with a physico-chemi 

alteration of the interfibrillary 
wind substance. This interpretation 
upporte d by the tact that the inter- 
rillary alteration is associated with a 


iking ind 


unequivocal change within 
fibers themselves. These lose thei 
imate arance: they become 
tht and irregularly thickened. They 
ntensely eosinophilic and highly re- 
tile Their massiveness is aug- 
nted by the accretion of adherent 
nps of ground substance.” 
Von Albertini (1943 believed in a 
| origin of fibrinoid: that it could 
is a result of degeneration in 
nective tissue or through alteration 
fibrinous exudate. “Fibrinoid de- 
ration embraces two distinct phe- 
ena: firstly, the impregnation of 
connective tissue with exuded 
ind the transformation of the 
into fibrinoid; secondly, a_pri- 
fibrinoid degeneration of con- 
tive tissue fibrils.” He subsequently 
3)2 extended his views with the 
ment that he could readily sep- 
fibrinous exudates or insudates 
le) trom “fibrinoid degeneration” 
that the former did not belong 
hat has been termed “fibrinoid 
neration of connective tissue.” 
early view of Marchand that 
id is formed from fibrin was re- 
by Meyer in 1950** when he 
led his previous observations**-"! 
omeruonephritis, thromboaniitis 
rans, and arteriosclerosis, to those 
rinoid in general. He concluded 
fibrinoid is exuded fibrin, and is 


the result of an interstitial fibrinous in- 
fiammation. As a pupil of Rossle, he 
attempted to integrate fibrinous inflam- 
mation with serous inflammation under 
the term “Formenkreis  dvysorischer 
Vorginge.” Brockhaus” stated that a 
similar process is responsible for the 
formation of fibrinoid in vessels in 
epidemic enteritis necroticans. Bohmig 
and Klein? produced evidence for the 
fibrinous nature of fibrinoid in valves 
in rheumatic fever and bacterial endo- 
carditis. The term “fibrinous insuda- 
tion” was used by the last four in- 
vestigators. 

Singer and Wislocki ( 1948 )°"* showed 
that under controlled staining condi- 
tions the affinity of placental fibrin 
and fibrinoid for acid and basic dyes 
was identical. They concluded that 
placental fibrinoid derives from fibrin. 
Bussany-Caspari'™ stated that placental 
fibrinoid is inspissated and aged fibrin. 
Both fibrin and fibrinoid were diges- 
tible with trypsin. 

\ new approach in the investigation 
of the nature of fibrinoid was inaugur- 
ated with the studies of Altshuler and 
Angevine (1949)°. These investigators 
attempted to elucidate the problem 
with the aid of histochemical methods. 
Their material included samples from 
the collagen diseases, gastric ulcers, 
placentae and _ arteriosclerotic lesions. 
They extended earlier studies of 
Klemperer*', by attempting to show 
that fibrinoid and metachromasia occur 
in close topographic relationship in all 
the enumerated conditions. They postu- 
lated that fibrinoid is neither altered 
collagen nor exuded fibrin, but precipi- 
tated acid mucopolysaccharide of the 
connective tissue ground substance. 
Altshuler and Angevine believed “the 
precipitant in some instances is prob- 
ably an alkaline protein derived from 
the necrosis of tissue or the interaction 
of the tissue with the damaging agent.” 
The alkaline protein gave a_ positive 


276) The 


arginine reaction. Carbohydrate was 
demonstrated in fibrinoid with the aid 
ot the PAS reaction. “The reaction with 
phosphotungstic acid hematoxylin has 
ruled out fibrin as an invariable com 
ponent 

Following the lead of Altshuler and 
Angevine other histochemical and 
histoenzymatic studies have been re- 
ported Glynn and Loewi!* studied the 
histochemistry of fibrinoid in subcuta- 
neous nodules of rheumatic fever and 
showed that it differs from fibrin in 
possessing a fibrillar structure and by 
its resistance to digestion with trypsin 
It differed from collagen in its intense 
PAS reaction and its argyrophilia, but 
resembled collagen in its digestion by 
collagenase, and by trypsin after treat 
Glynn and 
Loewi concluded that “fibrinoid change 
is brought about by the infiltration of 
collagen with a_ 


ment with heat or urea. 


polysaccharide-rich 
possibly glycoprotein.” 
Landells'!® studied the 
fibrinoid in rheumatoid nodules, mainly 
by histoenzymatic methods. Collagen 


material. 
Fawns and 


was shown to be removed by treatment 
with collagenase and the “granular 
fibrinoid material” by trypsin. Fawns 
and Landells were of the opinion that 
the quantity in which fibrinoid is found 
makes it improbable that fibrinoid re 
sults from a pathological change in 
pre-existing, that is, connective tissue 
material. They believed, rather, that 
the new material which had been in- 
corporated into the nodule must be 
adventitious. They did not believe that 
it was fibrin. The novel suggestion was 
made that fibrinoid, compared to the 
pre-existing material, is new in com- 
ponents (polysaccharide, tyrosine ) and 
increased in quantity, and is, there- 
fore, more likely to represent “a syn- 
thesis resulting from cellular activity 
than a passive degradation or accumu- 
lation of material.” Fawns and Landells 
believed the fibrinoid was produced by 


American Journal of the Medical Sciences ° 


Se pte mber, 1958 


the corona cells. However, they couk 
not explain adequately the fact tha 
fibrinoid may be found away fron 


Wagner" 


studies on 


corona cells. carried ou 


histoenzvmatic fibrinois 
from various sources. Fibrin fixed b 
various methods could not be lyse: 
with fibrinolysin (plasmin) but wa 
digested by trypsin. Similarly, fibrinoi 
fixed in Carnoy’s fixative or by freez 
drying and acetone was not acted upol 
by fibrinolysin but was susceptible t 
tryptic digestion 

\ further possible extrinsic source 
of fibrinoid has been suggested recent] 
by Klemperer and 
Using histochemical techniques, the 
found that the hematoxylin bodies of 
lupus erythematosus contain partly cd 
polymerized deoxyribose nucleic acid 
Tissue studies by Klemperer, and 
Gueft and Laufer had led them to tl 
conclusion that the fibrinoid in dissem 
nated lupus erythematosus has _ its 
origin in the protein fraction of nucl 
following 


proteins, depolymerizati 


and release of deoxvribose nucl 
acid. “The histochemical analvsis.” s 
Gueft and Laufe1 


fibrinoid glomerular alteration in 


suggests that tl 
temic lupus ervthematosus might 
determined by de position of degrad 
nucleoprotein.” Gueft and Laufer 
rived at this conclusion primarily | 
cause they observed the association of 
the smudgy type of degraded nuclear 
material, often in conglomerates w 
eosinophilic masses. The hematoxy|in 
bodies were seen in the lumina. of 
blood vessels, which would indic 
that degraded nux leoprotein circulates 
in the blood, from where it may 
deposited into various tissues 
Chemical, biophysical and electro 
microscopic methods have also be on 
applied to the fibrino d 
1951)*", 
histochem 
diffraction 


study of 
Kellgren and co-workers 
simultaneous use of 


stains, Roentgen-ray 


im 
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ture 
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ms and electron microscopy on the 


ie section of rheumatoid nodules, 
shown that the 
ram and the ultramicroscopic struc- 
of fibrinoid differ greatly 
t of collagen which exists side by 
with it Also 
Roentgen-ray diagram differs from 
of fibrin Wolpers™, on the other 
d, in an electron microscopic exami- 
n of the 
ions of rheumatoid nodules showed 
fibrils are 
slightly 


Roentgen-ray 
from 


in'the same. section. 


collagen from necrotic 


striations of 
that 
adhere to each other. 


the CTOSS 


erved but they are 
ke ned ind 
phenomenon, he attributed to the 
osition of fibrin between the fibrils. 
t treated a 
taining fibrinoid with phenol or 
and 


licht 


inge in collagen from. positive to 


number of lesions 
examined them in polar- 
Phenol or pyridine causes 


ive double refractiveness. On the 


ther hand, the double refractiveness 
f fibrin is not affected by these sub- 
stances. Fibrinoid in placentae be- 
fibrin, fibrinoid in 


like a 


re of fibrin and collagen, whereas 


like pur 
e, ganglia 


and vessels, 


Vid In le sions oft rheumatic fever 
d to be composed of collagen 
It was concluded that in the 


instance the change character- 
by eosinophilia and swelling is 
in the link between 


ground or cementing 


a chang 
ie and the 
nce ot collagen. Consden, Glynn 
Stanier'* investigated the chemi- 
mposition of subcutaneous nod- 
rom rheumatic patients. In ad- 
the 


contain d a tvrosine-rich sub- 


to collagen and_ elastin, 


and poly saccharide. These 
nces were present also in normal 
tive tissue but in much smaller 

tration. The presence of fibrin 
\ egarded as improbable. These 
led Consden et al. to donclude 
little believe 


is reason to 
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that such nodules contain substances 
not present in normal tissue. Ziff ef 
separated 
from rheumatoid nodules by treatment 
with dilute alkali or tryptic 


digestion, for its hydroxyproline con- 


analyzed — fibrinoid, 


either 


tent. They found only traces of hy- 
the 
amounts found in extracts of normal 
skin. Ziff et al. concluded that the com- 
position of fibrinoid differs from that 


of collagen 


droxyproline comparable to 


and does not include 
collagen protein as such. 

In recent years several studies have 
been published dealing with the origin 
of fibrinoid. The 
et al. (1955)'°"! deal with fibrinoid in 
the generalized Shwartzman reaction. 
that 
reaction 
is derived from plasma proteins. They 


studies of Brunson 


These investigators concluded 


fibrinoid in the Shwartzman 
believed this exuded pretein  repre- 
Coinci- 
the endothelium 
cardiovascular 


sented abnormal _ proteins. 
dental alterations of 
of the \ 
also believed to be significance. 
Similar the 
eralized reaction 


svstem were 
those of 
Shwartzman 
encountered — in 


lesions to gen- 
were 
fibrinoid 
disease” in man'*. Thomas and co- 
workers***5 showed that an abrupt 
and marked depletion of fibrinogen 
the circulating blood 
when fibrinoid was deposited in the 
tissues. At times there was complete 
fibrinogen. The 
Shwartzman reaction could be elicited 
with liquid or other acidic polymers, 
given instead of the second dose of 
endotoxin. It suggested, there- 
fore, that an unknown acid polymer, 
possibly originating from polymorphs, 
may play the same role as liquid in 
the Shwartzman _ reaction, 
caused by two doses of 
endotoxin derived from Gram-negative 
bacteria. However, they could not 
demonstrate the sudden depletion of 
fibrinogen in the classical reaction.. It 


“systemic 


occurred — in 


disappearance of 


Was 


classical 


successive 
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was postulated that fibrinoid deposi- sue fibrinoid,” as well as’ fibrin, we . 
tion occurred more gradually, where- found to be relatively free of thes “ 
as with the combination of endotoxin substances. However, they were found - 
and liquid the glomerular capillaries — to contain tyrosine, indole and calciu snaaees 
become stuffed with fibrinoid within a which are allegedly absent in the v posit 
few hours. Booth, Muirhead and Mont cular lesion. According to Montgomery agi 
gomery (1956)*, studying lesions of — and Muirhead, “it appears that vas Dixo 
the Shwartzman reaction, attempted lar fibrinoid and connective tiss 
to prove that fibrinoid material in the — fibrinoid from certain sources shor = 
vascular lesions of the Shwartzman — be considered fundamentally different 
phenomenon is derived from necrotic Gitlin, Craig and Janeway (1957 _ 
smooth muscle. They showed that a examined lesions from patients w these 
histochemical similarity exists be rheumatoid — arthritis, disseminated 
tween the composition of smooth lupus erythematosus, dermatomyositis 
muscle and the fibrinoid in the rheumatic fever, periarteritis nodo 
Shwartzman reaction. However, in acute and chronic glomerulonephritis 
their hands, fibrinoid gave a much more normal placentae inflamed 
intense reaction with special staining pendices. An immuno-histochemi mare 
methods and histochemical methods method was used, the sections 
They concluded that “the histochemi- tissues being studied with fluoresce wae 
cal tests are not quantitative and the labeled “rabbit antisera” against In ray 
apparent increment in material at- man fibrin, albumin and gamma glob —) 
tendant on the ‘fibrinoid’ change may — ulin. Fibrin could be localized in berres 
be due to an unmasking associated lesions containing fibrinoid. However can 
with the lesions.” In a subsequent pub- they stated “that the conclusion that “ 
lication the same investigators*" in fibrinoid contains fibrin does not ‘pri : 
jected autolysed smooth muscle (re- clude the presence of other substa Vazq 
moved from the stomach and colon of — in the bulk of fibrinoid. . . . The plasm G ' 
dogs into the renal arterv of dogs. proteins, tor example, which are nol , 
This caused embolization of interlobu- | mally present in the interstitial fluid ol — 
lar arteries, arterioles, glomerular and all tissues, may increase in concent nbrin 
peritubular capillaries. The emboli had — tion in areas of inflammation. . . . Th a 
the staining and histochemical charac- large masses of fibrin found and _ th 
teristics of “vascular fibrinoid.” The lat- edema in these lesions strongly 1g \ : 
ter, according to Montgomery and gest that a local increase in vas te 7 
Muirhead*, is different from “connec- permeability is part of the pathol F 
tive tissue fibrinoid” (rheumatoid process, resulting, among other things 
nodules and gastric ulcers). The vas- in an increase in fibrinogen in the ai oceieas 
cular lesions found in malignant hyper- Whereas Gitlin et al. did not dem S 
tension, experimental hypertension, onstrate any other plasma proteins i on 
diabetic kidneys, Shwartzman reaction the lesions of the collagen diseases ; 
and thrombotic thrombocytopenia con-  Mellors et al.*’ as well as Vazqu 5 
tained a “multiplicity of ingredients, and Dixon®*, described the presence ol 4 
such as fats, fatty acids, phospholipids, gamma _ globulin in these lesions 
aldehyde groups of polysaccharide Mellors and co-workers studied pat 
origin, free potassium, free carbonyl _ ticularly the renal lesions of acute dis mS 
groups, sulfuric ester of mucopoly- seminated lupus. Gamma glob: lins 
saccharide origin, and protein bound were localized in the wire-loop les ons a 
sulfhydryl groups”®. “Connective tis- and in hyaline thrombi. These _ ites - 


{ 
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alization corresponded to sites of 


centuated eosinophilia of glomeruli, 


een in hematoxylin and eosin sec- 
or with the pattern of PAS- 
They were not re- 


d to as “fibrinoid Vazquez and 


n demonstrated the presence ot 


ma globulin in lesions of rheumatic 


r, systemic lupus erythematosus 
rheumatoid arthritis. Serum albu- 


was also shown to be present in 


leSIONS though to a lesser de- 

than imma globulin. Gamma 

ilin was demonstrated in some 


such as the onion-skin lesion 


seminated lupus, which do tot 


in fibrinoid The fluorescence 
n in one of their subcutaneous 
les 1S present in the whole central 
tic toc inside the palisading 
It has been shown, however, that 
part of such a lesion can be re- 
| to as fibrinoid, most of it con- 


of necrotic debris**. In compar- 
distribution of fluorescent 
shown by Mellors et al., and by 


ind Dixon with those of 


ind co-workers, it becomes evi- 


that the distribution of gamma 
lin is much wider than that of 
It is also evident that the latter 
sponds more closely to what we 
fibrinoid in stained sections. 
ez and Dixon state that their 
ngs are consistent with the possi- 
that connective tissue edema, 


id and fibrosis in the above 


diseases have a similar patho- 
or that they are different mor- 
ric states in the evolution of a 
tissue alteration which 
clobulin may play a role.” They 
led that the localization of 
globulin in the collagen dis- 
tudied “is a preferential process” 
that their “observations are con- 
with, but not specific for, the 
ce of an antigen-antibody reac- 


1 the tissue lesions. 


In a review, which included also 
some original work, Wagner®! 
tempted to show that fibrinoid in 
various conditions derives from various 
sources. Fibrinoid in rheumatic fever 
and rheumatoid nodules, Wagner be- 
lieves, originates from degenerated 
collagen, in disseminated lupus from de- 
graded nucleoprotein, in the Shwartz- 
man reaction from fibrin, and in ma- 
lignant hypertension from — smooth 
muscle. Some of this was based on his 
own observations. He showed that 
fibrinoid from malignant hypertension 
was digested by lower concentrations 
of trypsin than fibrinoid from lupus 
erythematosus. Fibrinoid from. sclero- 
derma required still larger concentra- 
tion of the enzyme in order to be re- 


moved. In connection with rheumatic 


fever, Wagner refers to his own obser- 
vations based on the examination of 
186 auricular appendages removed 
surgically during the correction of 
rheumatic valvular deformities. One 
hundred appendages were studied his- 
tochemically. The fibrinoid of rheu- 
matic fever was found to be “rich in 
acid mucopolysaccharide material and 
basic protein which contains alpha- 
amino acids and sulfhydryl groups. 
Fibrinoid did not contain succinic acid 
dehydrogenase, alkaline or acid phos- 
phatase, or TPN diaphorase.” The hy- 
pothesis was advanced “that with for- 
mation of fibrinoid there is dissolution 
of collagen protein in the ground sub- 
stance.” This was based on_ both 
morpliological and histochemical ob- 
servations. 

Movat and More*® examined lesions 
from various collagen diseases, peptic 
ulcers, placentae, aortae from arterio 
sclerosis and also fibrinoid produced 
experimentally by mechanical (inci- 
sion), chemical (trypsin), physical 
(radiation) and allergic injury of con- 
nective tissue. A detailed study was 
carried out on rheumatoid nodules*. 


\ 
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In addition to morphological and ting 
torial, histochemical and _ histoenzy 
matic studies were carried out. In both 
the human and the experimental lesions 
various stages of fibrinoid formation 
could be traced from delicate threads 
of fibrin to bands, clumps and large 
masses which showed all the morpho 
logical and tinctorial properties of fibri 
noid. The latter was defined as dense, 
acidophilic, homogeneous, — refractile 
and showing staining reactions similar 
to fibrin, that is, red with trichrome or 
azan, dark purplish-blue with phos 
photungstic acid hematoxylin, and red 
purple with PAS. With histochemical 
tests th following amino-acids were 
identified in fibrinoid: tyrosine, trypto 
phane cysteine and cystine. Upon 
incubation of sections (prepared by 
freezing-substitution ) with collagenase 
or testicular hyaluronidase there was 
no digestion of fibrinoid. Collagenase 
prevented the staining of collagen, and 
hyaluronidase that of ground substance. 
Trypsin and fibrinolysin, on the other 
hand caused complete digestion of fibri- 
noid and fibrin. It was shown that 
there are certain amino-acids present 
in fibrinoid which are also present in 
blood proteins but are absent in the 
extracellular component of connective 
tissue. On account of these, as well 
as the histoenzymatic and morphologi- 
cal findings, it was concluded “that 
fibrinoid derives from fibrin which is 
exuded during the course of a fibrinous 
or serofibrinous inflammation,” and 
that “there is little evidence that fibri- 
noid derives from collagen or connec- 
tive tissue ground substance. Degener 
ating elements of connective tissue. 
that is, collagen and ground = sub- 
stance and also nuclear’ material 
and various plasma constituents, may 


be intimately associated with fibrin in 
the formation of fibrinoid, but fibrin 
is the only constant component. With- 
out fibrin there can be no formation 


of fibrinoid,” that is, of the substanc: 
referred to as dense, acidophilic, homo 
geneous and refractile and showing th 
staining characteristics of fibrin*. 

The most recent publications Ol 
fibrinoid deal with fibrinoid in th 
Shwartzman phenomenon. Miller an 
Bohle (1957)** demonstrated 
merular lesions of the Shwartzma 
reaction a periodicity similar to that 
of fibrin. This periodicity was present 
also after phosphotungstic acid cor 
trasting''. Pappas, Ross and Thoma 

1958 )°*, on the other hand, shows 
that the periodicity of this type of fib: 
noid was 120A, compared with 230A 
in fibrin. It was composed of uw 
branched fibrils. They suggested that 
fibrinoid in the glomerular lesions 
the Shwartzman reaction “may be di 
rived trom fibrinogen in a_ stage ol 
polymerization part way in its conver 
sion to fibrin.” The production of fibri 
of collagen with periodicities of van 
ing multiples, they stated, may rep. 
sent an analogous situation. 

Summary and Conclusions. The lit 
erature dealing with the nature and 
origin of fibrinoid has been reviews 

In 1950 at the Josiah Macy Found 


tion Conterence on Connective Tiss 


there was still a considerable amou 
of controversy and confusion regardi 
the origin of fibrinoid®. In recent vea 
however, much has been done to clat 
this problem. From a survey of t 
available evidence it appears probal 
that fibrinoid is not formed by an alt: 
ation of extracellular elements of 


nective tissue but derives from plas 
proteins. Of the plasma proteins, fib 


ogen is the only one which seems 


be present in all lesions, ranging fi 
arteriosclerosis to fibrinoid in placent 
peptic ulcers, generalized Shwartzn 
phenomenon, malignant hypertensi 
singers nodes, so-called ganglia 

the various lesions of the systemic « 
nective tissue diseases. These lesic is 
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v be modified from condition to cular lesions such as malignant hyper- 
mndition and from case to case due — tension, polvarteritis nodosa and the 
the presence of other substances. — arterial lesions of the Shwartzman re- 
hile in peptic ulcers, placentae and — action, although fibrin appears to be 
‘lomerular lesions of the Shwartz the main component in these lesions. 

n reaction, fibrin seems to be the Although in many lesions, particularly 
vy component, in most of the other — early ones, the connective tissue shows 


ons additional substances are inter- no retrogressive changes, depending on 
ngled with the fibrin. In the systemic the location and age of the lesion, 
ises of connective tissue and ex- there may be considerable inter- 
rimental hypersensitivity gamma mingling of fibrin and other plasma 
bulin, probably representing anti proteins with varying amounts of col- 
vy, is deposited along with fibrino- lagen, reticulum and_ elastic fibers, 
1. Necrotic smooth muscle no doubt ground substance and cellular elements 
integral part of fibrinoid in vas of connective tissue. 
he author wishes to « xpress his indebtedness to Professor R. H. More 


manv he Ipful suggestions 


After ipl tion of this manus« ript a series of three articles on the subject 
French literature In these Jean de Brux (La Presse Médicale. 66, 220, 289 
{ t} onclusion that fibrinoid derives from fibrin 
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SUMMARIO IN INTERLINGUA 
SECC page I6Y ror original arty 
Gutta In Femininas Negre 


Es reportate le constatationes clinic e pathologic de gutta in un gruppo de | 
reminas neegre Le patientes habeva etates de inter 41 e 71 annos. [las habev 
habite arthritis recurrente durante periodos de inter 3 e 14 annos. In 4 casos | 
diagnose de gutta esseva confirmate per le demonstration de depositos tophace: 
Ith bi yPS1Aas synovial o in nodulos subcutanee Oo mM ambes. In 2 casos | diagnos 
pareva esser justificate super le base del observationes clinic in cd specto del fact 
que nulle collectiones de urato esseva detegibile. Nulle del casos exhibiva SIOTK 
a indicar que le gutta esseva del typo secundari. 

Morbo renal de varie grados esseva notate in omne le 6 patientes. Un moriy 
in uremia. Esseva trovate que illa habeva nephrosclerosis arteriolar e pyelon 
phritis. Su renes esseva de dimension reducite, e depositos crystallin esses 
trovate in le medullas. 

Biopsias punceatori del bursa suprapatellar se ha provate de valor per fon 
provas pathognomonic in le diagnose de gutta. Es constatat frequentement 
que le histos synovial contine depositos revelatori de urato 

In presentar iste casos de gutta, nos desira sublinear le facto que le estimatic 
del incidentia de un morbo particular in varie gruppos racial non significa mult 
sin informationes relative al segemento del population ab que le datos es derivat 
e relative al methodos e criterios que esseva usate in le diagnose. In le ca 
de gutta, il pare que le morbo es minus rar in femininas negre que lo que 
essite supponite in general. Le diagnose de gutta debe esse1 prendite actis 
mente in consideration in omne patientes qui exhibi le symptomas characterist 
del morbo. 
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\N excess mortality regularly accom- 
nies periods of unusually high sum- 


temperatures in the United States. 


hen the thermometer rises above 90 


on successive davs in New York 

deaths sometimes exceed three 
ies the usual number for that time 
vear. Studies by Collins and Gover 
1934'* and subsequently by Gover** 


wed this association to hold gen- 
lly in the United States. Their in- 
tigations were based of necessity on 
iped weekly data which do not 
mit full the effects of 
ither on death often are split be- 
of weeks. 
ier investigations have demonstrated 


evaluation: 


en parts consecutive 


cle gTees of association between 
mer heat waves and deaths, but 
monly they suffer either from re- 


tion of enumerated deaths to those 


ikly attributable to heat syn- 


Health 


Harvard University School of Publi 


assachusetts 


dromes®:° or from use of weekly, 


seasonal or annual 

An early study in Great Britain, that 
of Guy*2 in 1843, brought out a similar 
( between hot weather and 
high death rates. A hundred years later 
(1952) these views again had support 
from Mole**? who remarks that “a sum- 
mer heat wave will find the English 
population unacclimatized and _ liable, 
especially after exertion, to the effects 
ot ‘tropical’ heat.” 

Morbidity. The extent that weather 
contributes to causation of 
less definite than its part in mortality. 
The of divergent 
despite an interest in weather by physi- 
cians since Hippocrates and his Airs, 
Waters and Places*®. Morbidity bears 
on any consideration of weather and 
death, if only in the sense of more cases, 
more deaths. 


connection 


disease is 


results study are 


( 383 ) 
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In a study of influenza Herrington 
and Moriyama** concluded that socio- 
economic tactors were more important 
than climate in causation. The fre 
quency of all forms of pneumonia in 
adults was significantly associated with 
low temperatures and stable weather 
conditions, when socioeconomic circum- 
stances were held constant. Meteoro- 
logic conditions seemed to be a domi 
nant factor in asthma. Markow and 
Reicher? working with monthly 
weather averages, observed a low ac- 
tivity of symptoms among asthmatic 
patients in the presence of high humid 
ity, and increased symptoms with a 
rise in barometric pressure. The results 
were contrary to those of others who 
used daily observations of weather. 

In 1953 Heyer et al.® reported that 
acute mvocardial infarct in Dallas, 
Texas, occurred more frequently in 
summer than in winter, the reverse of 
seasonal behavior in northern cities. 
\ difference in the season of greatest 
physiological stress, as determined by 
climate, was advanced in explanation**. 
Later analyses led Teng and Hever 
to conclude that hospital admissions for 
coronary occlusion increased with a 
sudden onset of warm weather, that 
continued hot weather led to an even 
greater frequency, and that sudden 
cold waves produced the highest inci- 
dence. 

Zink*®’ in Hamburg, Germany, noted 
that such widely divergent conditions 
as apoplexy, gallstone and kidneystone 
colic, premature rupture of placental 
membranes and eclamptic attacks 
tended to occur with an influx of cold 
air and dropping temperatures. Tachy- 
cardia, preeclampsia, dyspepsia and loss 
of weight by nurslings increased with 
unexpected appearance of warm tem- 
Undt*” 
demonstrated that acute respiratory 


peratures. Investigations by 


conditions among subscribers to the 
Vienna Morbidity Service varied sig- 


nificantly with temperature and humid 
ity, but not with precipitation or other 
weather variables. Aycock! introduced 
evidence that seasonal and = climatic 
changes influence the susceptibility of 
the human host to invasion by polio 
mvelitis virus. 

\ common belief clearly exists that 
weather often affects mankind dele 
teriously, and in manifold ways. Even 
such matters as the influence of baro 
metric pressure on tre quency ot motor 
vehicle accidents have been tested: 
let it be said, with no evidence to indi 
cate that incidence is anv greater on 
days of pressure change than on days 
when barometric conditions are stable 
Much factual evidence is available in 
support of an effect by weather on 


‘ 


physiological reactions’® Clinical 
ognition of such associations is apparent 
in the common recommendation by 
physicians of a specifi kind of climate 
for patients with certain diseases’. 

The Preferred Approach. The sug 
gestion that weather is one of the fac 
tors in the genesis of a number of 
disease conditions, including acute in 
fections, dates back for centuries. Th 
evidence is rarely sharp, even for the 
pneumonias which have had more at 
tention than perhaps any other grou 
of diseases. The only American stud) 
of deaths in relation to weather, wher 
daily information was available ove 
an appreciable time is that of Nev 
York City in the late nineteent! 

Environmental conditions diffe 
markedly now from those then present 
The infectious diarrheas of infanc 
largely have disappeared; they contril 
uted strongly to summer death rate 
and responded sharply to excessivel 
hot weather. Provisions for genet 
medical care have improved remar! 
ably. Refrigeration and air conditionir 
modify the physical environment, 
least that associated with hot weath 
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| cities. The relationships, once ap- 
irent, may no longer hold. 

The preceding summary brings out 
ith reasonable certainty that clinicians 
id epidemiologists are as much con- 
rned currently with what weather 
es to established disease, notably the 
degenerative 
th its role 


processes, as 
in the origin of morbid 
nditions. Weather in relation to death 
smay be approached either through 
hat it does at the start or at the finish 
i disease, morbidity versus mor- 
itv. The choice here is of weather 
\ precipitating cause of death. 
Phe ar cision to take weather aS the 
t of observation rather than climate, 
short term event rather than the 
brings immediate advantage. The 
preciable changes and the mixed 
ls of meteorological conditions in- 
avoided. More 
portantly, the variety of other fac- 


ent to season are 


which enter into any complex of 
ility scarcely comes into consid- 
tion. During long periods they 
nge materially. During short pe- 
they are essentially fixed, what- 
they are 
\n approach through deaths rather 
1 cases avoids the diagnostic errors 
rent in identification of persons 
are ill: and likewise the difficulty 
suring completeness of numbers. 
h proof that more people become 
vhen weather conditions depart 
ptly from normal, continued obser- 
n is still necessary if the objective 
measure the mortality incident to 
circumstances. From a practical 
point, information about cases is 
to be had from existing sources, 
s there adequate control in a 
ledge of normal morbidity. The 
procedure of direct field investi- 
n is required to obtain these facts, 
he methods are none too good. 
when 


problem is simplified 


s become the unit of observation. 
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A death is a death, with no equivoca- 
tion. For the United States and many 
other countries reporting is essentially 
complete. The data are readily avail- 
able and so is a reliable norm over 
many vears. 

To set the question anew, the im 
mediate concern is whether or not sig- 
nificant departures from normal sea- 
sonal weather patterns produce de- 
partures from normal seasonal mortal- 
itv. For this, no more is needed 
than total 
Because knowledge is too 
definite the 
view will be as much on what needs 


deaths from all causes. 
emphasis in this. re- 


to be known as on the information that 
exists. A plan to acquire the missing 
facts will be presented. 

An affirmative answer to the primary 
consideration will lead to other and 
more complicated issues, such as sep- 
aration of those deaths presumably due 
directly to weather, identification of dis- 
ease entities or disease classes at great- 
est risk, and an assessment of the man- 
ner and extent that weather enters into 
the result. 

Problems Posed. The acute effects 
of extreme exposure to cold2?""! and 
to heat!*“° are well known, those re- 
sulting in frostbite!’**" or in various 
heat The lesser and 
somewhat 
countered under ordinary living con- 
ditions may produce more subtle and 
less readily identified consequences. 

Relationships between the several 
weather variables and an excess sum- 
mer mortality are not clear; similar 
*” are known to result 
in material differences in excess mor- 
tality. Questions hence arise as to the 
modifying effect on temperature of 
other meteorological variables, and the 
extent of their individual influence in 
the complex denoted as weather. 

The effect on mortality of cold 
waves in winter has had minor atten- 


prolonged exposures en- 


temperatures" 
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tion, compared with the summer heat 
wave. A relatively unexplored question 
is whether in still other seasons than 
summer and winter distinctive meteoro- 
logical variations also affect mortality. 
[he consequence of such events in 
autumn and spring or as they occur 
unseasonably at the beginning or end 
of summer or winter has not been de 
termined, either individually or in com- 
parison with similar episodes at the 
annual extremes of heat or cold. 

Ecologic Analysis of Death. As the 
climax of the disease process, death 
reHects the interactions**” of an_af- 
fected host, a many-sided environment 
variously physical, biologic and socio- 
logic, and commonly a_ recognized 
specific incitant, the agent of disease. 
Analysis of the factors that determine 
the end result differs in no way from 
methods applied to a determination 
of origin, or causality; or again those 
which account for the course that a 
disease take S When disease is viewed 
in its mass proportions, as it affects 
populations rather than the individual, 
the probl m becomes truly ecologic”, 
and the method of approac h is through 
epidemiology. The present interest is 
in death as a feature of population 
pathology 

The determinants of any phase in the 
natural history of disease rest primarily 
in two elements, the human host and 
the surrounding environment. Agents of 
disease, fundamentally a part of the en- 
vironment, are arbitrarily separated** 
to constitute a third element of an 
ecologic triad, largely because of con- 
venience in fitting ecologic analysis to 
the pattern of medical diagnosis. 

As in most epidemiologic situations 
host characteristics, collectively recog- 
nized as resistance, are the main factors 
determining when death will occur and 
under what conditions. Resistance de- 
termines whether the balance turns 
toward a fatal result or toward recov- 


ery. The content of resistance ranges 
from genetically inherited traits — to 
those specifically acquired as ant 

bodies. Others depend upon anaton 

cal nature and the state of physiologi 
cal functioning. Growth and develop 
ment contribute strongly. 

The present problem resolves into 
how much and what kind of weathe: 
has the potential of overpowering thes 
defenses The presence ot disease if 
any kind suggests an increased liability 
to heat effect: the kinds of patients 
peculiarly susceptible are to be identi 
fied. Injuries perhaps serve in the sam 
wav, and aberrations in homeostat 
mechanisms rather clearly predispos« 
to weather changes, as do age, sex and 
race, 

The environment is a more complex 
affair than host, if for no other reason 
than all else besides man is within its 
scope. The association of man with 
his fellow man adds a division of e1 
vironment peculia to Homo sapiens, a 
social environment. Death rates show 
a strong relationship to the social en 


vironment, for communities as a whol 
and for individual diseases. Such social 
factors as housing, income, education 
marital status, occupation and the cul 
tural attributes of minority groups are a 
part of every study of a population dis 
ease, and of deaths. The kind of medi 
cal care, its availability and utilization, 
have had much attention in recent 
vears in a growing appreciation of the 
significance of social factors 

The biologic environment, — both 
plant and animal, has to do with the 
dominant features of food supply nd 
nutrition. Beyond that, animals serve at 
times as reservoirs of infection; in 
many places they are a determining 
factor in health and welfare, as be ists 
of burden; and the ticks, bugs, as 
and flies of this world have no s) all 
part in economic welfare, in food sup- 
ply and in transmission of disease 


[ 
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Physical environment includes such 


ctors as 


geographic location, terrain, 


ltitude, and weather; and this is a 
od place to distinguish weather from 
limate long-term mani- 
station, the concerted effect of all 


ese factors. Weather is the short-term 


limate is 


mbination of meteorologic variables 


at make today pleasant, hot, gloomy 
rainy. The present interest has no 
ncern with the influence of climate 
disease or on deaths, except as 
nate 1s characterized by differences 
weather and weather effect. 


Weather is modified 

by the sé 
tes, but as an essentially local phe- 
their 
eather as a 


some meas- 


other environmental attri- 
menon its origin is outside 
Hence 
ith can be 


tl il Ope 
assessed inde- 


ndently. Generalization of findings 
climate is 


other 


other areas of similar 


irdous without considering 
tures of the environ- 
ind 


itions to other populations with- 


phy sical 


even more so the gen- 


iccount of the totality of factors 
ictive in deaths. 
\n imposing list of things deter- 


death 


commun- 
ind emphasizes the principle of 


rates of a 


ltifactorial causation. Diverse and 


ierous elements ordinarily are to 
inter- 
signifi- 
That would include 
her, were it not for the element of 

The broad causality 
ses, but not appreciably within 
davs_ that 


active. 


considered, along with their 


tionships, in judging the 


ct ol any one. 
matrix of 
a particular brand of 


With due 


suddenly 


re gard tor 
breaking 


concom- 


ther is 

unusual and 
ts conceivably entering 
tly, as an epidemic of influenza, 
ss numbers of deaths in a popula- 
may be considered for practical 
association with a heat 
or other meteorologic event. The 
examined, 


SCS aS 


re of weather is now 
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along with its several variables and the 
means to measure them. 

Weather Variables. Weather is a 
composite of meteorological elements, 
each with a potential to affect mortal- 
ity. If the total complex is to be bal- 
anced against frequency of deaths, the 
practical problem is to select among 
existing variables those judged signifi- 
cant, and yet to keep the number with- 
Since weather 


in manageable limits*" 


is dynamic, consti intly shifting in terms 
of its several components, the need i 
for values each se- 


lected variable 


represe ntative of 
which together will de- 
fashion the 
day's weather. 


scribe general 


Daily 


information is necessary, bec: ause a par- 


in adequate 
character of the 


ticular spell « weather is of varying 


duration, =a a single day to several, 


or uncommonly for a week or more. 


The main elements in weather are 
temperature, 


velocity, 


wind direction and wind 


hours of sunshine, moisture 


content of the air, precipitation, and 
barometric pressure especially as evi- 
denced in cold and warm fronts. Meas- 
urements are possible for all and for 
such lesser known characteristics as 
cosmic, electrical and magnetic phe- 


nomena. Deaths presumably will have 
closest association with those variables 
provoking the more profound physio- 
logic stress. 

meteorological phe- 


Because some 


nomena modify others, and thus in a 


sense become dependent — variables, 
their practical measurement is possible 
by the primary element. For instance, 
the influence of precipitation may be 
judged by moisture content of the air, 
of which precipitation is the upper 
limit. Wind velocity and wind direc- 
tion are partially determinative factors 
of temperature and humidity, and 
hence reflected those two elements. 
Hours of sunshine contribute to the 
daytime heat and hence affect the maxi- 
mum temperature. So considered, the 
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summary effects of weather on death 
should be measurable in terms of three 
major weather variables: temperature, 
barometric pressure and moisture con 
tent of the air. 

moperature. The United States 
Weather Bureau through the Depart- 
ment of Commerce publishes tempera- 
tures from hundreds of weather stations 
throughout the country, on an hourly 
basis for each day of the vear*’. Sum- 
mary tables give daily maximum, mini- 
mum and average values, as well as 
departures from normal for the pre 
scribed date. The practical question is 
which measurement best reflects the 
influence of temperature on death. 

Relatively high temperatures with 
little variation during a 24-hour cvcle 
conceivably have a greater effect on 
deaths than the same maximum accom- 
panied by a relatively low minimum. 
Opportunity is less for recovery trom 
the induced physiologic stress. The 
mean temperature as computed by the 
Weather Bureau is a simple arithmeti 
cal average of maximum and minimum 
values for the day, measured from mid 
night to midnight. With equally high 
temperatures, the day with the wider 
diurnal variation has the lower average. 
The converse is true at the low end 
of the scale. 

From weather bureau data daily 
averages could be calculated from 24 
points corresponding to the hourly 
temperature readings. The added pre- 
cision appears not worth the lengthy 
computations. The use of 12 or even 
6 points has little advantage over the 
simple average of high and low read- 
ings directly available from weather 
bureau publications. The ratio of the 
observed mean on a particular day to 
the calculated normal for that date pro- 
vides a workable measure of departure 
from the expected. 

Barometric Pressure. The Weather 
Bureau also publishes barometric pres- 


sure readings made each day at specific 
hours: 7 a.m., 12 noon, 7 p.m. and 
12 midnight. No comparable daily long- 
term averages of barometric pressures 
are published as for temperature; 
monthly averages are tabulated. The 
range is numerically small, from 28.38 
to 31.01 inches of mercury during the 
many vears that observations have 
been made in New York City. Daily, 
monthly and annual ranges are within 
still narrower limits. A seasonal pattern 
is not so definitely discernible as for 
temperature, although summer pres 
sures are generally higher than those 
of autumn and winter, and the range 
is narrowest in mid-vear 

The 7 a.m. reading would seem most 
likely to reflect conditions of atmos 
pheric pressure active during that day 
with the monthly average serving sat 
istactorily as an indicator of the usual 
The computed ratio would constitute 
a measure of departure from the ex 
pected for the day, in judgment of an 
effect on frequency of deaths. 

Moisture Content of the \ir. Two 
sets of daily measures of moisture in 
the air also are published by the 
Weather Bureau; one is relative humid 
ity, the other the dew point. Relative 
humidity expresses the amount of mois 
ture as a percentage of the amount 
necessary for saturation, while dev 
point is the temperature at whicl 
moisture would be deposited; in othe: 
words, the temperature at whicl 
humidity would be 100%. Dew point 
stands in direct relation to the existin: 
temperature, while relative humidity 
is independent of that value. For thi 
reason dew point is preferred. As wit! 
barometric pressure, the 7 a.m. readin 
is preferred and the available monthl 
average judged satisfactory in calc 
lating ratios to depict the departur 
of the dew point of a specific day fro1 
seasonal expectancy. Many combin: 
tions of meteorologic elements and tl 


Du 

Cl 

li 

tl 
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eans for measuring them are possible 
but the scheme just advanced appears 
to meet the required needs of an at- 
tempt to match weather against deaths. 

Attention to the 
nd substance of the evidence to justify 


now turns nature 
n hypothesis that weather has an 
niluence on ce The 


sources, the 


information 
physiologic 
various weather 
secondly, the 


‘aths. 
from two 
eactions of man to 
behavior of 
‘climates of the 


to heat and cold 


tresses, and 
iths in 

rid rhe response 

had the 


siologic 


Various 
major consideration in 
studies. 

Physiologic Responses to Heat and 
( old. \lan 


mperature by dissipation of metabolic 


maintains a constant body 
d exogenous heat in excess of energy 
quirements’ The four mechanisms 
conduction convection 
evaporation accomplish this pur- 
According 


radiation, 


to Leet? thermoregu- 


tion involves many, if not all, body 
tems in a complex fashion, and 
vsiological crisis may occur before 
narked change body temperature 
leterminable 

Heat. At high environmental tem- 
itures, evaporation is the most 


cient mechanism — for dispersing 
heat. Losses by radiation and 
vection require that the outside 


lower than that of the 
at extreme external temperatures 


perature be 


situation does not exist. Moreover, 


idity modifies loss bv radiation, 
wind velocity augments convec- 
liation and convection require 
ve of heat to the surface of the 


process accomplished through 


lilation: cardiac work is thereby 


ised, as is blood volume, and arte- 
ressure drops®'4, Cook? empha- 
that excess weight brings added 
through greater demand on the 
Capillary-free fat tissue provides 


insulation, but the additional sur- 
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face area is insufficient to dissipate the 
extra heat. Patients with congestive 
heart failure commonly react quickly 
and severely to rapid elevation of tem- 
perature humidity, compared to 
persons with no evidence of that con- 
dition'”. 


and 


The importance of srcoting is con- 
sistently emphasized'*?** as a major 
factor in heat loss during times of high 
temperature. During acclimatization to 
heat, sweat is excreted in progressively 


larger amounts during the first week: 


and renal retention of sodium and 
chlorine ions surpasses that required to 
support these sweat losses>. Neverthe- 


in excreted fluids 
presum ably leads to a decrease in ex- 


less, large salt loss 
trace ul w fluid and plasma volume*’. 
failure of the 
sweating must result in 
heat heat stroke,” and 
Friedfeld?™" points out that cessation 
of sweating is a characteristic premoni- 
torv indication of the onset of heat 
stroke in elde rly persons. Among 60 pa- 
tients treated for heat stroke in the 
Room of Beekman-Down- 
town Hospit: i? in New York City 
during the September, 1953, heat wave, 
9 were admitted to the hospital with 
symptoms of weakness, nausea, cramps 
in legs 
anuria. 


asserts that “any 
mechanism 
exhaustion or 


Emergency 


and and 
Blood examination showed de- 

plasma chlorides and 4 pa- 
tients had leukocytosis®. 

Patients fibrocystic disease of 
the pancreas'* appear peculiarly sus- 
ceptible to excess heat because of 
abnormalities in 


abdominal muscles, 


crease 


with 
14 
sweat electrolytes. 
Rates of sweating among persons with 
congestive heart failure are decreased 
by 27 to 47%**, which may account in 
part for the severe reaction they ex- 
perience to heat. Acute manifestations 
of heat stress occur most frequently 
among infants and elderly people™. 
Austin and Berry* believe that degen- 
erative disease in general contributes 
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to susce ptibility of heat stroke. In view 
of the stresses incident to maintaining 
constant temperature, especially those 
on the cardiovascular system, age dit- 
ferentials in ability to withstand hot 
weather are to be expected, particu 
larly since other physiologic dysfunc 
tion probably will accompany vasculai 
change s in the elderly. 

Cold. Physiologic mechanisms 
maintenance of body heat under con 
ditions of extreme cold have been 
well studied*!**, as have reactions to 
severe cold stress*®!, Little informa 
tion is available on the reaction to 
more prolonged cold of lesser degree 
is experienced in such temperate cli 
mates as that of the United States 

The means for modification of cold 
and its effects on man have been more 
effective or more widely adopted in 
temperate regions than measures to 
reduce the consequences ot excessive 
heat. Central heating, adequate cloth 
ing with improved insulation, and no 
usual demand at least in cities for pro 
longed exposure out-of-doors tend to 
minimize low temperatures. Since mor 
tality rates are higher in winter than 
in summer where the effects of excess 
heat are clearly demonstrated, the re 
lation of winter mortality to variations 
in weather are worth exploring. 

As vasodilation serves to aid dissipa 
tion of heat, so vasoconstriction pre 
serves heat within inner body. struc 
tures. While the outer thermal laver 
of about 2 cm. manifests a lower tem 
perature in response to cold, that of 


the inner body may rise'’. Increased 
heat production is the only way of 
preserving deep body temperature", 
Shivering helps accomplish this, and 
the basal metabolic rate may rise sub 
stantially: in dogs as much as seven- 
fold'®. Paradoxically, inner tempera 
ture falls with the return of outside 
temperature to higher levels, through 


warming of superficial areas and _in- 
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creased blood flow to them. Laboratory 
experiments have demonstrated — that 
moisture of the air plays little part in 
the chilling effect of cold®', in con 
trast with its action in exposure to heat 
Edholm 


affects the oute 


According — to intens« 
chilling primarily 
thermal laver but a marked drop 1 
deep body rature IS 
strongly on the circulation, on respira 
tory control and on acid-base balanc 
Blood pressure falls while blood vol 
ume and plasma are reduced. Th 
heart rate may drop to 30 per minute 
or less, due to cooling of the pace 
maker: arrhythmias and atrial fibrill 
tion ensue. Oxygen consumption cd 
clines to perhaps one-fifth of norma 
but circulating oxvgen in the bloo 
may remain essentially adequate for 
tissue demands. However, no dissoci 

tion of oxvhemoglobin occurs and « 

riage of carbon dioxide is affected. A 
a result, the acid-base balance chang 
markedly. Long-continued shivering 

fatiguing and distracting**, fine coor 

nation becomes impossible, and vet 


leads to favorable modification 


thermo-regulatory vasoconstriction | 
cardiovascular changes*®. Other worl 
ers** question a measurable efficien 
of shivering in increasing heat pr 
duction. 
That long 
climatic conditions, over generatic 
rather than months, leads to phys 


logic changes protective of re sidents 


exposure to rigor 


such areas seems clear. The Irie 
bloodflow in forearm hand 
Eskimos" was found to hig! 
than for whites, as measured at 68 
room temperature. The blood press 
of Eskimos increased more in respo 
to cold than did that 
whites. Such circulatory 


immersion 


respol 


would appear a special adaptat 


toward withstanding cold temperatu: 


In the Korean war?** during the wil 


of 1951-52 a greater proportion 
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ite soldiers from southern United 
tes suffered frostbite than those 
ose homes were in the north. A 


did hold for 


ind northern Negroes. The 


ilar differential not 
uthern 
erence reasonable that differences 


tween the two white groups rests in 


wledge on the part of the north- 
ers of how to take care of them- 
es, through experience gained in 
thern winters. That such learning 


the part of northern Negroes was 


rbalanced by inabilitv to adapt 


1 the hot climate enjoved by their 


bears 


would seem highly con- 


tural 

Mortality in Major Climatic Zones. 
long investigation of the influ- 

e of climate on health, Ellsworth 
neton came to the conclusion 


the well marked seasonal changes 
cteristic of climates 
de th 


One 


temperate 
optimal environment tor 


his maim arguments was 
the ur 


deve lope d there. Furthermore, 


it major civilizations of the 


eable conditions in respect to 
er! is distinguished from cli- 
were accompanied generally by 


ver mortality than in regions of 


weathe 

ide mortality rates are materially 
temperate climates than in the 

or the tropics. For example, mor- 

in the United States*® was 9.6 

per annum in 1957. In 


1954 it was 15.3; and 


housand 

land! tol 


lia’® the 
er thousand per year in 1950, a 


rate was an estimated 


later substantiated by one of us 
h actual field survey ‘in one part 

the Punjab. A lack of reliable 
n both 
recludes a comparison of arctic, 


deaths and weather of 


| and temperate climates. More 
tantly, the differences in the con- 
ns to mortality from the social 
environment 


iological are SO 


that such an attempt would be 
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difficult, if not fruitless. The value of 
studies on short-term departures trom 
meteorologic 


another 


established patterns of 


behavior in those areas is 
matter. 

The Arctic. The prevailing low tem- 
peratures of Alaska and similar areas of 
the north are responsible for a variety 
of indirect effects upon health, but 
identification of direct relationships be- 
cold the high 


death rates is difficult. Housing, heat- 


tween and existing 
ing, water supply and waste disposal 
all suffer by the 


climate. Seasonal food shortages occur 
difficulties in 


reason of rigorous 


because of communica- 


and 


tion transportation, factors also 
responsible for deficiencies in health 
service. 

The white population in Alaska has 
no greater mortality than that for the 
comparable group in continental United 
States. Deaths 


cide, suicide and alcoholism are more 


from accidents, homi- 
frequent, presumably due to working 
and living conditions and to the be- 
havior problems of recent immigrants. 
Early in this decade infant mortality for 
the territory was about 52 per 1,000 live 
births, compared to 29 in continental 
United States: the rate for white in- 
fants was only 24, that for natives was 
101. The Parran report? on health con- 
ditions in Alaska concludes that health 
and medical facilities appear as ade- 
quate for whites as in the rest of the 
United States, but 
Where the two peoples are inter- 
mingled, as in the more populous parts 
of subarctic Alaska, mortality rates for 
whites and natives differ no more than 
those of whites and nonwhites in con- 
tinental United States. In the more 
remote parts of the territory, death 
rates among natives are distinctly 
greater. 

Stefansson*® reports individual long- 
lived Eskimos, but some of these 
lengthy lives are based on hearsay evi- 


not for natives. 
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dence and admittedly tenuous estimates 
of age. Our own ‘observations in a 
number of representative parts of the 
arctic support such occurrences. The 
facts are nevertheless clear that aver- 
age life « xpectancy in most native pop- 
ulations of the arctic is about one-half 
that of residents of temperate regions. 
Provided the hazards of infant mortal- 
ity are successfully avoided, and 
traumatic injury or an epidemic are 
not encountered, nothing in the arctic 
climate or the arctic weather seemingly 
prec ludes a good old age. 

According to Carles'', writing of 
Greenland, the cold, the frequent 
storms and the variable sunlight of 
the arctic climate are neutralized to 
an extent by the extreme dryness of 
the atmosphere, the bacteriological 
purity of the air, and the high electrical 
potential. He likens the tonic and 
salubrious result to that afforded by 
high mountains in the temperate zone. 

To ascribe the higher mortality in 
the arctic primarily to cold is unwar- 
ranted in view of so many other health 
hazards. The management of injuries 
may be complicated by inability to 
provide external heat in treatment of 
shock, but this derives as much from 
the primitive living conditions and the 
lack of fuel as the circumstance of 
extreme cold'*. Similarly, the limited 
water supply despite an abundance of 
snow and ice, a circumstance appre- 
ciated only by those who know the 
arctic, presumably contributes to a less 
favorable outcome of traumatic injury 
as it does to the frequency of dvysen- 
tery®. These things are not directly a 
function of climate but of other fea- 
tures of the physical environment? and 
especially the social environment. 
When other conditions are held con- 
stant the adverse effects of the arctic 
climate are hard to identify. 

The Tropics. Huntington?” points 
out apparent exceptions to his thesis 


that optimum temperatures tor man 
lie between 63° and 73° F. Such tem 
peratures prevail in northern India 
during December, January and Feb 
ruary. That mortality is high simply 
demonstrates the activity of othe 
factors. Some are indirectly related 
to weather. The heavy breeding of 
mosquitoes after the rainy season once 
was an outstanding consideration be 
cause of malaria, but mortality still i 
in excess of 25 per thousand per year 
in such rural populations as th 
villages of the Punjab, with malari 
well controlled. Huntington sums uy 
the situation in saving that 
temperature is only one of the climatic 
factors, climate is only one of the physi 
cal factors of environment, and thi 
effects of physical environment ar 
modified by cultural environment.” 
Waddy™ presents cerebrospinal men 
ingitis in epidemic form as evidence ol 
a direct relationship between weath« 
variables and disease condition 
specifically lack of rain in the dry s« 
son. This acute infection is characte 
ized by extremely high attack rates 
equatorial \frica, compared with Sout 
Africa or in the United Kingdom. M« 
epidemics begin about half w 
through a dry season, and build 
slowly thereafter. Only sporadic cas 
occur during the subsequent 
period. When the next dry seas 
appears the epidemic commonly 
sumes at the immediate beginning 
that season and tends to be huge, w 
terminated by exhaustion of susce 
tibles. Waddy ascribes this pattern 
the longer life of airborne infecti: 
agents as well as to known phys 
logic reactions under conditions 
low absolute humidity during the « 
season but adds that the construct 
of houses with little daylight enter 
contributes to contact spread and \ 
semination of the infectious agent 
The great malaria epidemic of 19 


\ 


In Cevion 
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is a good example of the 


ual succession of events, starting 
ider a climatic influence but in its 
itusative factors extending far bevond. 
this instance the beginning was a 
ought. Small puddles of water col 
cted on dried-up water surfaces, 
ereby ftavoring breeding of mos 
iitoes. Malaria tollowed. Crop failure 


is a further result and the subsequent 


mine led to lowered general resis- 
ice of the population favoring the 
ntinued course of the outbreak. The 
nclusion becomes evident that the 
igin ot tew acute diseases, or of 
idemics is directly traceable to 
ither variations or climatic differ- 
es, except as they determine other 
commonly more important eco- 
ic variables, a view which Passmore 
1 Sutherland support. 
One of the first things evident in 
three broad divisions of the world, 
nperate, arctic and tropical, is the 
le differences that exist within 
em. Desert, jungle and grassland 
ppe, require differentiation in any 


terpretation of mortality and tropi- 
climate (he cold nights of the 
rt enhance ability to face the heat 
he following day. Sweat glands are 
ted, de ple ted salt water 
ed, and skin and internal tempera- 


and re- 


approach normal. In the jungle, 
night provides no resting period; 
be 
ot 


Important 


situation actually may worse 
the 
vement of 
t in the 

rences 
In 

ite, and present a new set of en- 
although 
ns acclimatized to the jungle gain 
to tolerate the Skin 
commonly plague the un- 
either situation, 
times prickly heat, or pyogenic or 
tic In addition to the 


during day because lesser 


air, an ele- 


sweating process. These 


acclimatiza- 
insfer from desert to jungle 


re quire a new 


mental circumstances, 


i lity desert. 


tomed under 


dermatoses 
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physiologic manifestations earlier dis- 
cussed, or even in their absence, fatigue 
is a common symptom of persons in- 
troduced to either type of climate. We 
recall our own skepticism of that com- 
plaint when first we entered the tropics, 
and boldly labeled it to 
work. One learns, however. Stefans- 
son’® has “the friendly 
arctic;” both extremes of world climate 
that. 
instead of fighting them. 

Huntington mortality data 
for Javenese cities at different altitudes 
that climate 
and general mortality in a semi-tropical 


an aversion 
recognized 
are 


if the effort is to adapt to, 


ofters 


in support of the claim 


environment are related. Apart from 
size of community, conditions in the 
cities were essentially similar insofar 
as common factors bearing on death 
rates were concerned. The death rate 
declined substantially as cities were 


situated progressive ‘ly above sea level. 
Huntington considers more than coinci- 
dental that temperatures also decline 
from a yearly average 79° at sea level 
to 72° F. at 1800 to 2500 feet altitude, 
the latter bordering the optimum that 
Huntington supports. 

Meaningful mortality data leading to 
effect of cli- 
mate on deaths are lacking to much 
the same extent in the tropics as in 


inferences regarding the 


Other environmental factors 
obscure the possible direct effects of 
heat weather variables. 
Ceylon again is used in example’ 
With the a decline 
in mortality occurred within a decade 
from a level typical of Asian nations to 
the favorable rates of Western 
countries. The morbidity pattern still 
departs measurably from that stand- 
ard, with exp: ination to be sought in 
differences in diet, in phy siologic char- 
acteristics, and independent of climate. 
In the face of these profound changes 
Cullumbine'™ remarks with much rea- 
son that the extent to which mortality, 


the arctic. 
and other 


control of malaria, 


more 


304 The American Journal of the Medical Sciences «+ S¢ pte mber, 1958 


morbidity, physical and physiologic 
differences, are related to varying en- 
vironments: climatic, social, economic, 
biological 
doubttul. 

emperate Zone. Areas in temperate 


parasitological: is still 


climates can duplicate at times condi- 
tions considered only possible in the 
tropics or the arctic. Temperatures 
above 120° F. or more than 50° F. 
below zero are recorded, but with one 
essential difference. Duration of such 
extremes is commonly in terms of hours 
or days, at least in the places where 
appreciable numbers of people live, 
rather than seasonal and long contin- 
ued as in the tropics or arctic. Such 
temperatures when they occur in the 
temperate zone expectedly lead to a 
different result in respect to deaths 
than those in tropical or arctic environ 
ment. There is the important matter 
of acclimatization 

In most considerations of weather in 
temperate zones and its impact on 
death rates, attention has centered on 
the extremes of winter and summer. In 
i thoughtful analysis Avcock et al. 
introduced evidence that the gradually 
changing temperatures in spring and 
autumn serve a beneficial physiologic 
purpose through acclimatizing and 
preparing the body for the annual 
temperature extremes in prospect, just 
as night on the desert permits resurg- 
ence of ability to withstand the stresses 
of the day. What needs to be known 
is the effect of the unusual during 
those seasons, the spells of hot or cold 
weather that depart measurably from 
what is customary, as reflected in 
deaths of the moment and in the 
succeeding season of extreme tem- 
peratures. 

Health, death rates and life expec- 
tancy clearly have widely divergent 
values in different climates of the 
world. The contribution of climate as 
such to the observed differences is in- 


definite. Proper assessment depends 
upon evaluation of other and wholly 
unrelated factors entering into the 
observed result; and, secondly, the ex- 
tent to which climate exerts an indirect 
through such opposite influ 
ences as what people eat and the 
breeding of mosquitoes. The problem 
resolves into a proper handling of mul 
tiple variables, but that is difficult and 
expensive. A simpler and more direct 
approach is suggested through study 
of weather in its sudden departures 
from the normal and habitual, a prac 
tical matter because all climates and 
all seasons have their precocious 
moments 

Weather as a Precipitating Cause 
of Death. In the course of a veai 
seasonal changes of a regular nature 
occur in weather tactors and in mor 
tality. A chart of me 


superimposed on a chart of deaths 


n ratures 


shows over a Vear a simple mverse Tre 
lationship. It is common knowledg 
that mortality reaches its peak in the 
United States in winter when tempera 
tures are low, and its low in summer 
when temperatures are high. Figure | 
depicts the typical seasonal variation 
in mortality and temperature for th 
City of New York. The mortality curve 
is based on a 5-week moving averag 
of the mean of death rates for the given 
week over 5 successive vears. The 
temperature line is a smoothed fit te 
the normal mean for Wednesday of eacl 
week as determined by the Weathe 
Bureau. From early March to mid 
June, temperature consistently climb 
as mortality decreases From ear!) 
September until nearly the end of th 
vear, temperatures drop just as re¢ 
ularly while deaths increase, again ai 
inverse relationship but with the tren 
in the opposite direction. The behavi: 
in spring and autumn is in effect 
mirror image, the one of the othe 
If the absolute changes in temper 


ture over several days in spring are 
elated to absolute changes in daily 
leaths during the same period the 

pected finding is that rising tempera- 
tures are accompanied by falling mor- 
tality. Conversely, in autumn, a rising 

iortality iecompanies falling temper- 


The general inverse relationship of 
eather and death is of interest, but 
bsolute values of weather variables 


re not the likely factors in an exist- 


MPERATURE 
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~ 
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tures, and death rates pel 
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pending upon whether temperatures 
are generally rising as in spring or 
falling as in autumn. A separation of 
data by season is necessary to avoid 
the possibility of obscuring significant 
findings. Analysis on an annual basis 
scarcely suffices. 

Deaths. Aggregated data on deaths 
are unsatisfactory as a mortality base 
against Ww hich to measure weather 
effects, either when determined by 
weeks as is usual, or worse still when 


DEATH RATE 
PER 1,000 
—-12 
4 
TEMPERATURE 
| 
10 
DEATHS \ | 
\ 
\ 


1,000 population per year in New York city, 


mean values 1957. 


ssociation lore probably the 
rtant consideration is the extent 
hich a particular weather factor 


rts from usual expectancy for the 
ibed time. In most considerations 
veather and its impact on death 
attention has centered on the 
mes of winter and summer. Earlier 
discussion the suggestion was 
that the intermediate seasons of 

¢ and autumn have been neglected 

e loss of a full appreciation of the 
lem. Furthermore, the effects of 
departures presumably vary, de- 


the aggregation is monthly. Daily in- 
formation by age and sex is needed: 
the daily requirement because of a fre- 
quent split effect between weeks, that 
by age and sex because of a likely 
differential. With such information, 
daily averages for total deaths by age 
and by sex, may be computed for 
each month of the year. The ratio of 
deaths on a particular day or series 
of days to the monthly average should 
be a satisfactory indicator of variation 
trom the expected. 

The principal objective is to know 


\ 
g 
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the effect of short-term unseasonable 
weather on total deaths. With little 
added effort and close to equal reliabil 
itv, data on age and sex are to be 
had trom official records of death. I 
particular age groups prove unduly 
vulnerable to the action of weather 
then the causes of death peculiar to 
those ages will be strongly implicated 
Further analysis through identification 
of single causes of death does not ap 
peal justifiable without better proot ol 
the ages more liable. Furthermore the 
recognized fallibility of causes of death 
as recorded on death certificates, and 
the frequent failure to include im 
portant contributing ailments discounts 
the value of analysis of this material 
for association with weather condi 
tions. Fluctuation in specific causes of 
death according to weather conditions 
is better approached through field 
studies than death certificates. 

Weather. With the hypothesis that 
unusual, abrupt, unexpected and tem- 
porary departures of weather from an 
established normal lead to unusual 
numbers of deaths, the practical r 
quirement is now a definition of what 
is meant by such situations, the char 
acteristics to be evaluated, and the 
means to measure them". 

Weather situations such as cyclones 
tornadoes or floods** are arbitrarily 
classed as bizarre and ruled out as 
something more than the unusual. They 
are catastrophic. The present concern 
is with the warmer than warm periods 
of summer, or the cooler than ordi 
nary; and in winter with excessively 
cold or excessively warm spells; and 
similarly, of course, with the other var 
iables than temperature — or with 
weather viewed as a composite. 

Time of occurrence is an important 
consideration. A rise in deaths with 
excess heat of summer, when warm 
weather is usual, has had much atten 


tion. Little information is available 
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about warm spells when cold weathe 
is the rule; for example, the impact 
on deaths of mean temperatures of 60 
I’. for several days during winter when 
temperatures are normally in the low 
thirties. Such behavior may be ben 
ficial, with lower death rates in accord 
ance with the more favorable rates of 
summer; or with the body conditione: 
to low temperatures the effect ma 
be adverse. A continuing consideratior 
is that people In present day metropoli 
tan communities may well have litt] 
need or opportunity to acclimatize t 
winter cold, what with central heatin 
and warm clothing so generally avail 
able. As a consequence an appre iab| 
rise in outdoor temperature might hay 

little or no observed effect: and. th 
aged and ill, presumably at enhanc 

risk to excessive cold. are especiall 
well sheltered at those times. At an 
rate, little is known of what result 
from the transcendent variations th 

weather takes in winter. 

Another practical need is to dete 
mine the extent of departure of weath 
from normal values that ordinarily r 
sults in more deaths. A zone of tol 
able departure presumably eXi 
within which increased numbers 
unlikely. What is needed is the sign 
cant level at which that result occu 
further enlarged through sufficient 
perience to determine the rate of pi 
gression in deaths with still hig] 
or lower temperatures. Temperat 
scarcely can be considered alone 
cause of known modifving effects 
air moisture and barometric pressu 
If high humidity tends to exagger 
temperature effect prescribed te) 
perature may be of small or great c 
sequence dependent upon that alor 
The extent to which the several weat! 
variables act in concert and ‘the p 
tern of their interrelationships is a y 
of this evaluation. 


Some vears have no heat waves 


mo 
itl 


CDISt 


il 
{ 
\ 
ed 
| 
it 
| 
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nversely no. cold spells. On other 
casions, a suecession of such events 


irks a particular season. The cumula- 
e effect requires definition, includ- 
the number of incidents, their dura- 
n. and the them. 
that 


sceptibles are eliminated in the first 


interval between 


eculation can lead to the view 


ive with fewer deaths in the next 


ed, with the same result. The oppo- 


or that tolerance is engend- 


reasoning predicates an overwhelm- 


of resistance with succeeding 


with numbers of 


iths Phe 


The reviving 


sodes increasing 
facts are just not known. 
stimulus of cooler 
ither interspersed with extremes of 
t has been noted earlier. From this 
ould be reasoned that a single day 
exceptionally high mean tempera- 

might be of little consequence, 
that a succession of such days is 
tired for a noticeable result in ex- 
deaths. This brings the logical 
days. An allied 


sideration is the relative aftermath 


of how many 
ng-continued low excess of season- 
weather compared with a high 
ss of short duration 

ite of development of a weather 
aly is a characteristic independent 
tual extent. Sudden rises of 20 o1 
grees in temperature, even though 
higher level is not excessive, may 
significance because of the need 
ipid 


adaptation. This situation 


mably would be exaggerated 
i combination of both abrupt rise 
high level 

ited to the question of how long 
t wave or other weather event 
significant 
is that of 
k for the consequences; on the 


last to produce a 
e.in mortality where 
c days of occurrence, either more 

at the 


d result extending perhaps over 


start or the end, or a 


xt several days or even a week. 


ed. is for an intensive review of 
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enough episodes to establish the prin- 
ciple of an immediate, a progressing 
or a lag effect 

Plan for Action. Most of the consid- 
erations just presented were a part of 


the outline that initiated this review 
of weather and deaths. One or two 
were added as the argument took 


shape. Realization came rather prompt- 
ly that these 
matters did not exist. Decision followed 
to undertake an investigation in New 
York City of experience of the past 


evidence on most. of 


10 vears based on the considerations 
just advanced. The practical benefits 
justify the effort: the usefulness of 
the information in advice to the pub- 
lic and to hospitals by health author- 
ities and the kinds of patients and 
persons to protect in such junctures. 
The important requirements for such 
an investigation appear to be a defined 
limited area of size as to 
weather 
throughout its extent; where the con- 
variables other than 
weather can be construed as relatively 
population of sufficient 
magnitude to permit evaluation in sig- 


and such 


have more or less uniform 


sequences ot 
constant; a 


nificant terms within a reasonable pe- 
riod, for the broad character of weather 
y changes over time; 
and with a health organization to be 
relied upon for information of unto- 
ward events developing concurrently 
with an abnormality of weather. The 
immediate endeavor is to develop a 
reasonable and pattern of 
assembling the required data, to ac- 
complish its analysis, and to establish 
principle. The study would profit by 
extension of observations to other rep- 
resentative climatic the 
United States. 

We are particularly attracted to the 
value of duplicating such analyses in 
arctic and tropical zones, where the 
usual situation is prevailing cold or 
prevailing heat rather than the seasonal 


also. conceivably 


sensible 


regions of 
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shifts of temperate regions. The gen 
erally incomplete and — inadequate 
data on both weather and deaths limit 
such observations to selected areas, 
with the 


indigenous and not the casual or for 


guiding principle that the 


eign population is the concern. Heat 
waves in such situations have different 
values than in New York City. Within 
recent years one of us took part in a 
whale feast in Wainwright on the arctic 
coast of Alaska. The day-long festivities 
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ended with dancing, outdoors in th 
bright light of the arctic summer night 
and at a temperature ot 42 At 
Eskimo among our friends remarke 
what a pity it was that we were he 
at this time of the vear; it was jul 
too hot to dance. Similarly cold wave 
in the jungle tropics have other valu 
with the 
frequency of deaths completely spe: 


resulting influence o 


ulative 
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SEMINAR ON HUMAN FACTORS 


Six Man, Seven Day Confinement 
Study at High Oxygen Concentration. 
C. F. M.D., D.Sc. (MeEp.), (Air 
Crew Equipment Laboratory ). From 
April 15 to April 22, six Navy volun 
teers were confined in a low pressure 
chamber, designed as a space ship at 
the Air Crew Equipment Laboratory 
in Philadelphia. The men were main- 
tained at an altitude of 10,000 feet and 
breathed oxvgen continuously at a pres- 
sure 3 1/3 times normal sea_ level 
pressure The purpose of the test was 
to secure information needed by the 
bioengineers relative to the highest oxy 
gen concentration in which man could 
live continuously without developing 
symptoms of oxygen poisoning. The 
laboratory is experimenting with a 
recirculating apparatus for the internal 
atmosphere of nuclear and space ships 
The oxygen source will be from a 
chemical generator. The test was 
succe ssfully completed and the knowl 
edge now gained gives the bioengineers 
a range of 1 to 3.1/3 pressures of ox\ 
gen as a safe range in which they may 
take liberties in 
equipment. 


developing their 


In this test the men were exposed 
to rigorous living and a basic minimum 
of creature comforts. The living space 
allowed was 65 cubic feet per man. 
They slept and worked in shifts. Eight 
hours sleeping, 9% hours conducting 
tests of performance, skill and mental 
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awareness and 6% hours for meals and 
idling. Their meals consisted of ¢ 
rations. They were strictly incommu 
cado and were unable to see outsi 
the chamber. A one way view plat 
was utilized by observers outside. th 
chamber. The test was entirely success 
ful with the men ending in good phy 
cal condition. A mass of data is now 
being analyzed. The subjects — took 
movies of themselves in the chamber 

A Unified Concept of Tolerance to 
Physical Stress: Its Relationship to a 
System of Aircrew Selection Based on 
Physiologic and Psychologic Criteria. 
TERENCE F. McGuire, Capr. USAI 
MIC Aero-Medical Lab., WCLDI 
3, W.A.D.C., Wright-Patterson AFB 
The question of man-to-man variahil 
ity under acute physical stress was dis 
cussed and the following prob m 
areas were examined: a is there 
enough man-to-man variability in stress 
tolerance to be significant, b) is toler 
ance transferable from one group of 
stresses to another, and « how n | 
variability is there within the sam 

The “anatomy” of stress tolerance 
was briefly discussed and a usable ni 
fied concept Was presented. 
schema encompassed biochemical 
endocrine considerations, autonco 
nervous svstem response, and ri 
influences. 


Utilization of the foregoing info: ma 


e to 
to a 
| 
era 

} 
t 


Progress of Medical Science: 


led to a program aimed at careful 
valuation of personnel tor special 
duous missions, or for missions where 
1 price of human failure is extremely 
h. The program thus far has shown 
ch selection to be feasible: the cur 
nt effort is aimed at rendering it more 
yple and practical. 
Interactions of Metabolic and En- 


vironmental Factors. C. |. LAMBERTSEN, 


1) Department of Pharmacology, 
niversity of Pennsylvania School of 
ledicin In experiments on unanes- 
etized, normal human subjects, data 
ve been obtained relating to the 
chanisms underlying regulation of 
central nervous system oxygen, 
ion dioxide and hydrogen ion en 
which appeal linked 
ough dependence upon the 
tivity of respiratory centers to hy- 
en ions. The data presented, while 
ing a bearing upon choice of cap- 

itmosphe re tor extra atmospheric 
ht, have their chief relationship to 


respiratory control mechanisms. 


PHYSIOLOGY 


The data suggest that elevation in in- 
spired oxygen tension leads to eleva- 
tion of central pCO, and cH, increase d 
pulmonary ventilation, arterial hypo- 
capnia and cerebral vasoconstriction; 
thus the influence of high inspired OXY- 
gen tensions upon mean brain capillary 
Additional data 
presented indicated: a) that oxygen 


pO. is se lt-limiting. 


accomplished cerebral \ asoconstriction, 
not by direct action of oxygen, but 
through the accompanying arterial 
hypocapnia, b) that the dilatation of 
brain vessels by arterial anoxemia 
could be overcome and even reversed 


by induced arterial hypocapnia, c 
that the depression of brain oxygen 
consumption produced by inhal ition of 
SY oxvgen could, without raising arte- 
rial pt )., be alleviated in part by induc- 
ing arterial hypocapnia to improve 
The implications of 
interactions among central control of 


brain blood flow. 


ventilation, blood gas composition and 
brain blood flow in determining mean 
brain capillary pO. were discussed. 
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Lit PERIPHER! INNERVATION By 
VILLIGER Edited by  Lupwic, 
Universitit Basel. llth ed Pp. 210; 80 ills 
Basel Benno Schwabe & Co 1957 (Inter 

ntinental Medical Book Corp New York 
U.S Agents Price, $5.00 

Puis concise, well organized description of 
the peripheral nervous system covers the 


essential morphological ind functional details 


concerning the innervation of all of the struc 
tures taken care of by this portion ot the 
nervous system. It is a straight forward, well 
organized and very complete presentation of 


Sore useful tabulations 
all 
supplied 
these 
the 
if a particular nerve is damaged 
tabulation of the 
by all spinal cord se ginents 
their 


ire 


the material very are 
the 
the 
to see 
affected 
ilso 
ot 
illustrations 
ot 
original diagrammatic presentations 
The Nomina Ana 
tomica P (1955) has replaced Phe 
Nomina Anatomica (1935) of the pre 
vious editior 


included for regions which give 


muscle 3 by each herve ind 


actions muscles allowing one 


ot 
it a glance movements which are 
Chere 


KOCH ¢ 


1S 
ta 
Phe 


well and the 


innervation are 
serve 
the Ih) 
} } 
Which 


purpose majority 


we very graphic 


irisiensla 


Hisrotocy, By BRAINERD 
AREY, Pu.D., Robert Laughlin Rea Professor 
of Anatomy, Emeritus, Northwestern Uni 
versity Philadelphia W B 
Saunder 1957 
by 
Arey 


be Ing 


HUMAN 


Pp 337 
Price, 
the 


has 


( ompany 


book 


microanatomist 


written 
ot 


entirely 


very 
the rather 
a full length text 
outline 

Phe 
three 
general histology, and spe ial histol 


Phe 


treatment 


( apabl 


unique features 


book 


containing 


matter b 


written in form and 


no illustrations 


subje ct 


isically is divided into parts 
cytology 
relatively 
ot 


followe d 


organology COTNCISE 


cle 


a prac tical 


vere ral and 


by 


yet compl te 


tailed structure 


is 
summary of the “appearance in sections” and 
functional 
abilities of each tissue 
Even though this book is written in a 
different way the matter 
follows the classical interpretation, there being 


“diagnostic features,” correlations, 


and regenerative and 
organ 
radically subject 


only minor variations. 
This book highly 


reference work and thorough review-sourc 


1S recommended as a 


Its value as a laboratory text would be Creatly 
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BOOK REVIEWS 


AND NOTICES 


the inclusion of CESS 


ilhistrations 


enhanced by 


ippropri ite 


TELEOLOGY AND MUISCELLANEOt 
Supyects. By | PARKES WeEBEI \LA 
Mi. FS.A Pp. 86; no ills. Los 
don: H. kK. Lewis & Ci Ltd., 1958. Pri 
L5s. 

Mosr of the 37 brief articles that make 


this slender volume 


a medical journal or are excerpts from) one 


the author's medical articles. The ources 
these excerpts are not indicated, thus giv 
the appearance ot notes trom a pel onal dia 


first articles 
best 


is materially differ 


Phe part 
heading Medical Pele 
defined term that 


from such 


groups 
ology at in 


concept as adaptation ot 


structure adapted to the services of th 
ganism in which the Occur Recogni 
the importance of cl definitions, one 
regret that Dr. Weber did not tell us 
exact meaning of the rd as he uses it 
longer irticles, a discussion of Autom 
Vital Safety-valve Actions in disease 
The Blood as a Group of On ins.” 
deriving from hi Son Phoughts 
Doctor (H. K. Lewis, 1935 offer. as 
ways with Dr writin food 


Weber 
thought inite rsperse | 


The Ith le 


ippropri ite liter 


quotations ot Introductic 
i good eX unple 1) Weber S 
stvle would that it had been longer! Let 
hope too that thi little collection will 
constitute the la production iro 
prolific pen! | 
PRE-EMPLOYMENT Eva 

By A. KEeLLoce \IL.D Cli 
Protessor of Surgery, New York Poly 
Post-Graduate Medical School Pp 
Springfield Charl ( Thoma 1957. | 
$10.50 

Dr. KELLOGG who is formerly assoc 


with the Medical De partment of the Do 
Beach. 
has performed some 2 
disability 
is well qualified to write su 


Aircraft Company, In 


Long 
fornia Division 
pre-employment evaluations 
certainly 
manual 

The importance of such evaluation of 


ployees is stressed and technique sil 


ex 


ire either reprinted tro 


secking employment are dis 
1 ce first pages of the book. Follow 
th in a well 


eTOUS 


( lassified and rly 


disabilities described 


Restrictions — are 


are 

idequately 
ified and the re 
should Ine imposed for each 


lity rr defined 


and lise d 


i» medical forms which might be 
trial medicine is 
tions of the book 
teresting to that 


pages 


luded 


this 
may be re 


note 
that the 

pe rtorate cl 


} 


Ok 


manual 


and rine 
standard 


margin 


for use the 


We ors nized and should 


ready reliable reference for the 

neerned with — pre employment 
lity « uation iM 

AND Your Ear. By Anam Gionric, Jr., 

pa ) S ills. New York: Grune & 

In L958. Price $6.50 

ume, the first of a series of 

Monographs in Industrial Medicine 


| 
redible wealth of information 
] 


ring and noise Dr Aram 

“ e work in this area is well known 
for enuine service ino writing 


sses industrial deafness and 
both 

practi il aspects. Of pan 
ract ire the 
Medicol gal 


organizations 


irty ind concisely in 


“( slossary ot 
Terms” and 
and equip 
lable for studying the problems pre 
will he ot 


I concerned 


hil k creat interest 


with hearing 


be an indispensable volume 
industrial physic lan 


\NaLysis. Edited by Joun H. Yor, 
\L.A., Pu.D., Henry J]. Kocn, Jr., 
\I.D versity of Virginia and 
Kettering Institute for Cancer Re 
Pp. 666; illustrated. New York: John 

Sons. Inc and 
fall, Ltd., 1957 
{POSIUM 
iber, 1955, at 


Medicine 


London: Chapman 


Price, $12.00. 
Trace Analysis was held 


the New York Acad 
sponsored by the Rocke 


uindation and the Sloan-Kettering 
Phe present volume consists — of 
leliveres and = discussions arising 


Book Reviews and Notices 403 

lhe spe akers and discussants were selected 
as competent users of, if not authorities on, 
the procedures described 

The book fulfills a real need for a critical 
appraisal of researc h tools LIS¢ dl in the analy sis 
of biological material. It should be of value 
to any worker who uses or contemplates the 
use of any of the techniques discussed. 


Each paper is well illustrated and docu 
mented (some references given at the end 
of each chapter). One might wish for more 


complete bibliographies, but the papers listed 
therein are highly pertinent 


The discussions are divided into three sec 


tions: (1) Methodology, (2) Instrumentation 
and (3) Sensitivity Separation Concentra- 
tion and Contamination R. B 


Bromicroscopre Du Corps Virre er Dt 


Fonp De L’Oru By A. Busacca, H 
GOLDMANN AND S. Scutrr-WERTHEIMER. 
Pp. 382; 144 ills. and 40 plates in color. 
Paris: Masson et Cie, 1957. Price, 8.000 fr. 


well-illustrated, detailed analysis of 


the normal and pathologic anatomy of the 
vitreous and ocular fundus as it 


by means of the slit 


IS observed 
lamp biomicroscope 
represents the results of many years of experi 
ence by the authors with this new technique 


No other method is as valuable for a detailed 


study of the vitreous body, and a_ large 
number ot changes ire cle scribed and illus 
trated. Such observations undoubtedly have 


added significantly to the understanding of 
the pathologic anatomy and pathogenesis of 
retinal detachment The 
possibility of obtaining an optical section of 
the vitreous, retina 


ind other diseases 


and choroid is the prin- 
cipal advantage of this technique when its is 
used for examination of the 
Its value in clinical practice 


clearly defined in this report 


ocular fundus. 
has not been 
The value of 
the optical section has been amply demon- 


strated the the 


, and its useful- 
ness may ultimately be equally apparent for 


examination of 
segment of the eve, 


anterior 
howeve I 


study of the posterior segment. This section 
of the book is also abundantly illustrated. 


W. F. 
AN ATLAS OF FETAL AND NEONATAL Histo! 
ocy. By Marre A. M.D.. 


Associate Professor of Pathology, Woman's 


Medical College of Pennsylvania. Pp. 200; 
237 ills. Philadelphia: ]. B. Lippincott Com- 


pany, 1957. Price, $11.00. 
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rue purpose of this atlas is to show his Chicago: Year Book Publishers, [nx 195 
tologically the de velopment of each of the Price, $7.50 
major organs trom t-months gestation to This volume of the Year Book of Gener 
early hildhood. Even though this pur pos Surgery is dedicate to Dr Evarts A 
generally is fulfilled, there is a paucity of Graham, who, for nv vears, edited tl 
material oncerning some ot the mayor organ volume Readers in t past had alwavs a 
tor exal iple only 8 low powe! photomicro preciated the cho irticles and the ve 
raphs of the gastrointestinal tract An above ippropriat editorial remarks which D 
vera number of minor errors detracts Graham insert This reviewer wo 
from the quality of the book. Among these like to assure prospective re iders that D 
re i references to photographs Bakey is rl the ame 
pages 22 and 154 and th misspelling of itorial presented a 
Hassall’s « pus les on successive pages. This which is a tribute to Dr. Graham 
book is recommended, however. for it does Abstracts of irt ul 
present waterial which previously has not been arrang 
lar surgery, w reflects the inte 
{ the times the int t of 
editor 
YEAR | K OF GENERAL SuRGERY. Edited by thie 
NEICHAEL | De Bakery, M.D... Protessor of those havis interest in we 
Surgery, Baylor University College of Medi By reading it. they wi upplement re 
e, and Stuart C. CULLEN, M.D., Profes- done throughout the year and obtain 
sor of Surgery, State University of Towa mary of the important publicat of 
Colleg Medicine Pp. 560; ills past year RK. | 
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